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ENU 
COVER STORY 

Detai ls of Acorn's latest in
carnat ion of the BBC Micro 

~~v:/~f~h~e;~~:~·~;1:vclj1J 
at the Model B but also ra ising 
some new questions. Get the 
full details. 
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OUTPUT 
lnsideOric'sROM 10 

An anatomy lesson for Orie enthusiasts- bare-bones program
ming made easier. 

Acom Attack 15 

Frantic arcade activi ty 8.$ you save the wor ld again. This 
Galaxians·typegame is fully upt.ocommercia l quality (at the cost 
of a few sore fingers }. 

Writincactventures 20 

First of three parts takes you slep-by-step through the process of 
writing adventure games , regardless of your machine . 

Commodon, decompression 22 

How to get more than the 38.99K of memory free for 
progra mming from your Commcxlore 64. With a few handy 
routi nes you can get close to the full 64K. 

HARDWARE 
MSXcrowu disk 29 

The first MSX disk system has arr ived -c heck out our review of 
this welcome addition to the range. 

SOFTWARE 
37 

Power to you.r pictures with an out.standing graph ics utility that 
makes the most of the Spectrum's display capabilities. 

Ql.monitorod 38 

Steps to easier machi ne-code with a comprehensive set of tools for 
assembly and disassembly on the bigger Sincla ir. 

Mesa basics 39 
Nothing ak in to an eJtpanded. Basic, Megabase is a powerful 
database at a budget price run n ing on Commcxlore 64 and Orie 
Atmos. Some novel features make it stand out from the crowd. 

REGULARS 

£500SON 
OF BEEB 
ihhee ~o:~-aM!~i:uJ:S:r: 
launched today (Wednesday) 
and while it looks like answe r
ing many of the criticis ms 
levelled at the old machine, the 
newcomer raises a few ques
tions of its own. 

The specification is impres,,
ive. The major changes include 
the addition of 32K of RAM, 
taking the full complemen t up 
to the now sta nda rd 64K. The 
operating system and Basic 
language have been combined 
on a single 32K ROM, and a 
DFS is now included as stan
dard. 

The new model, designated 
the Model B Plua: and priced at. 
.£500, also featu res a new flop
py Disk Controller, new screen 
modes, an d a substan tially 
differe nt memor;y map. The 
cirtuitry is very similar to the 
or iginal BBC design, alth ough 
a complete new circu it-board 
design has been implemented 
to accomodate the changes. 

Of the additional 32K of 
RAM, about 20K h.. been 

ra~1~ the ~:::~~r r:::s~ 
The hand ling of sideways ROM 
has been changed as well, with 
two extra ROM SOCkets br ing
ing the tot.al up to six - not 
eight aa rumo ured . The board 
will also accommodate a 32K 
ROM instead of 16K. 

The new DFS is dubbed 
'Acorn 1770 DFS 1,0', and is a 
16K ROM function ally identic· 
al to OFS 1.2, al though it offers 
extra utilities in the shape of 

comma nds. On the cur rent 
Beeb these are cal led from disk. 

Senior dealers were notified 
of stock ava ilab ility earlier th is 
month and Acorn's seven dis tr i· 
but.ors have all placed orders. 
Although scheduled for launch 
today, the B Plu s will make its 
public debu t at the Electron & 
BBC Micro User show this 
00

~ if e~: kpl~~-satisfies some 
ofthedraw backsoftheMcxlel 8, 
it puts some doubt on the rest of 
the Aco(ll product line. The 
£500 price-tag is ludicrously 
high, a lthoug h arguable on the 
basis of an expanded Mcxlel B 
with OFS. It leaves Acorn 
promoting a 64 K machi ne at 
more than twice the pr ice ofits 
64K rivals, the Commcxlore 64 
and Amstrad CPC464. In addi
tion, the new Amstrad with 
built-in dr ive and colour moni
tor at £440 points up the 
deficienc ies in Acorn's pricing. 

The compa ny is contractual
ly committed to produce the 
still- rumoured BBC C and 
althoug h out.side design con· 
tract.ors have been approac hed., 
the und isclosed specification 
rema ins unaccepted by the 
BBC Microcomputer Project 
team. 

Monitor 
Life gets toug h for the pirates; 
all quiet at communicatio ns 
show; IBM beate n to the punch ; 
a nd reamtcompetition winners 
named. 

•fORM.40, •F()fU.t80, •Vt'!Rlt'YBnd Cl.06.E 

Communk.tions 
11

fiiiiiii.i.;;::::::::~:::::;;;.iiiiiiiiiiiiiiii~ Bulletin boards look to the 
ai rwaves. 

The other questio n mark on 
pric ing ari ses out of the likeli
hood that the Plus circuit board 
is a butch ered version of the 
unreleased ABC range. Even 
allow ing for the extra 32K of 
RAM and the DFS, Acorn 
shoul ,Jbeproducing Plusesa lot 
cheape r than it could man ufac· 
ture the old Model B. 

Random Access 
More letters tel ling us what you 
want from the magazi ne. Why 
notjoi n the debate. 
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Dunceon 27 

Workbench 30 

How to spot a resisto r when it 
crosses your path . 

-·~ Pre-View 33 
A page full of new releases . 

Gameplay 
Bl-nl 40 Dhkll_.,.,_. ......... _ _ 
_ Qu_it ________ 44_ ~~o,:.O:.:::;!".::.::"~::S;.:S-..:'::::=::!.."":; 
Who's a wally, then? ~tlcls£360,exc . VAT, 



ONITOR 

ARIS FIRMS 
IN ORIC BIDS 
Orie will probably be sold to a 
French company this week -
not, as reported elsewhere, last 
week. 

Oric's creditors a.re meet i ng 
today (Wednesday, May I) to 
conside r the remaining bids for 
the company, and the most 
plau sible of these seem to be a 
ser ieaofthree off en from Paris. 
based computer and softw are 
distrib utor SP lD. 

shortly after Orie crashed, but 
two months on it doesn't seem to 
be as attractive as the SPID 
offers. 

But even if the matter is 
set tl ed this week it's hardly 
likely to bea signal for rejoicing 
among Oric's cred itors. They 
areowedaround£6 mill ion,and 
the highest es ti mate of the 
purchase pri ce is £3 million. 

Barry Muncaster, Oric 's 
founde r , is even less enthus ias
tic. When Orie crashed he was 
involved in a UK bid for t he 
compa ny. His synd icate offered 
£1 million, and he reckons any 
offer that is accepted will be of 
that orde r. 

'You've got to be something of 
alunaticta lkingbigmoney. We 
founded Orie on £250 , and we 

could do it all over again for 
£600,' Muncaste r ass ured re
porters. 

This could be a chilling 
thought, depending on your 
point of view. 

But one sil ver lining is the 
fact that we may be seei ng the 
colourful figure of Barry Mun 
caster back at the new -look 
Orie, in whatever shape or for m 
it takes. 

Barry has been acting as an 
adviser for various people, 
althoug h he won't specify 
whet her th is is for one, seve ral 
or all of the bidders. 

The receiver has gone on 
record as being perp lexed by Mr 
Muncaster 'a status, but in all 
probability he'll wind upon the 
winning side . 

IN BRIEF 
Spectrum and QL 
interfaces due soon 
Kempst.on is going disk, with 
interfaces for both the Spec
trum and the QL. Both inter
faces will work with standard 
BBC disk drives, so it will be 
po8Sible for owners to switch 
between the three machines at 
minimal expense. 

The Spectrum interface eo1:1ts 
£99.95 and includes a built-in 
operating system in its own 
ROM. The QL interface will 
cost £129.95 and will include 
extra tool-kit comma nds. 

The compan y is also releas-

}:f/ for:'~h: eeQl~tC:St"iL 
Centronics interfaces plug into · 
one of the serial ports and are 
basically converters, but the 
Kempston fits in to the ROM 
cart r idge slot, leaving both 
serial ports free. It will cost 
£39.95. 

Sanyo throws in 
extras with MPC100 
In the competitive (if not ruth.... ------------------------------1 less) wor ld of micro price s, 
Sanyo has responded on the cost 
of its MSX system with a 
package deal that claim s to be 
worth £50. 

If one of SPID 's offers is 
accepted it is likely that Orie 
will relocate to Pa ris and any 
remaining UK operation will 
have branch-office stat us. A 
further off er from Fran ce is still 
out.standing - it is likely that 
th is is the one from Oric's 
French di str ibuto r , ASN. The 
ASN offer was hot favourite 

TAVA'S FLYING START 
IBM's flirtation with high tech 
in the shape of the PCA T haan' t 
exact ly been wildly successfu l 
so far, and now it 's starti ng to 
look embarrassing. lfyou want 
to buy an lBM PC AT you'll 
have problems, but if you're 

With every MPCIOO 
machine Sanyo will be giving 
away a cassette recorder nor
mally costing £28, plus a joys
tick and a 'Talking Software' 
tutoria l pack. Full price of the 
machine plus package is 5p 
under£300 . 

;~;.ti:f. aeti°rt!'!,,e an ;:l Aries chops chip 
80x25 LCD ,creen you might priCeSOn Beeb boards 
juti:i~~~~~~r;: ·(Letch· Aries Computers has cut the 

worth 73374), a UK/US group r ... Frontier b~C ~~J~w~MRiir ~!~ 
thatalreadyproducesarangeof n,w: 18MAT offering 16KofRAMfor£24.An 
PC compatib les, last week c_.but.Msedon 8Kbankcanbehadfor£11 .50 
launc hed the Tava Fro nt ier tlM 80186 inc VAT . More detail s on 0223-

~~e~ ~ti ~i:~ :r::~:i!~~ pn)CflMJ . 862614. 

i~iia.r::,ka~~te':.' t;--~~63,~ market before the AT itoelf is briefcase-sized system. It's IBM Topview due 
Intel 80186 CPU, and is AT· :.:~~! ::;:~b~fio~~t:M~: !'~~~1iia~~h~~d ~~~~ft IBM has at last got ita act 
compatib le . It shoul d be ava il- the 80286 proce&IIOr in the AT, able in th e future for the toget heronwindowsandwillbe 
able from Cornput.erworld, and th is is in fairly short maaochisttendency.Laterver - sh ipping Topview during th e 
pr ice £2,500, in the very near supply. Compati bles, on the sionsof themachinearealsoto su mm er. Compatible with the 
future. other band,canuset hesim ilar feature a built.-in modem , and PC, AT and XT models, Top-

It may seem confusing to 80186, which is n't. this applies to the UK as well aa :/; 1: 
0
!~7o:~~8:c,C:.~~ro~:1 n~ 

~ ha• v•e• A• T- co. m ..... pa• t•ib•les- o•n- th•e-- Th· e- T•a•va- itoe- l•f •is_ a_ ne•a•t - th•e• U• S• v• e•n,•io• n•.------1 :r:r~~ f~~~likecalculatorand 

Mega memory On board Expectitinyourdea lersin 

Memory limita tion s needn 't 
po&e software problems in the 
future . Lotus and lnte l have 
ann ounced specifications for a 
memory board that allows PCs 
to address up to 8Mb of RAM. 

But the onl y software to 
mak e full use of the board is a 

:::1abi~!!':n J~ y~c}t~~~ :!1.{: 

ware packages will have to be 
re-writte n . 

Version 1.1 of Symp hony will 
be able to make use of 80871 
80287 co-proceS&Ors to speed up 
calculations. It also offers a 
macro library . A micro-ma in
frame link, Symphony Link , 
extends Lotus's flagsh ip by 
prov iding 3270/lrma inter· 

facing. 
Lotus also an nounced plans 

for a revised version of 1-2-3 
that will make use of enha nced 
memory 88 well 88 offeri ng 
addi tio nal features . 

The late st date given for the 
compan)Ya integrated packag e 
for Apple 's Macintosh, Jazz , is 
May 27. 

July for £156 - but check out 
Digital Research's GEM fin,t. 

Pet switch on to BBC 
Pet pr inte r owners are being 
offered a new option by Intelli 
gent Interfaces (0789-296879). 
Using the Commodore Printer 
Version of its Sysscon 6 inter
face, price .£136 plus VAT, you 
ca_n hook the printer up to a BBC 
micro. 



ONITOR 

COURTS CLOSE 
IN ON PIRATES 

The climate is heating up for tradingstandard&offieers. Because oft.h e financial cir
sof\.ware pirates with renewed The officers took several cumstances of the four, it was 
presaure coming from the months to find the culprit, decided not to press for dam-
court.8 and Parliament . eventually tracking him down ages. 

Bath magistrates recently tohisLondonoffice.'T heinves- And on the same day , the 
fined a London council worker tigat iveworkcarriedoutbythe Copyrigh t (Compute r Soft,.. 
£400 for trades descripton off· Trading Standards Office was ware) Amendment Bill re· 
encea on two computer games. considerab leandtheys houldbe ceivedanuno pposedth irdread-

Amstrad in the 
cut-and-thrust 

The two programs were New congratu lated,' said Evans. ing in the House of Commons. In UK.termatbeAmstndmicro 
Generation's Knot in 3D and In a separate case the follow- TheBillha sno wpassedtothe wu the undoubted succea 
Quicksilva'sJDAntAttac.t. ing day, four defendant.a House of Lords. If, u expected, etory of lut year. The Sinclair 

The games were beingaold at appeared in a High court action it goes through the upper house Spectrum and the Commodore 
half the normal retail price, brought by a group of software without opposition, it should 64 may have IOJd more, but it 
which att racted theattentionor companies, including Artie , become law by mid-summer. wu Am.at.rad. that came from a 

:~<:~me~on1v:!~ag i~: ~~': d~i~!,~;~r:~~~r: :::e p=r:~n s .::~n[r~ =:1c:=~~=fu: 
obtained copies and ident ified and agreed to a court order not penal t ies of increased fines and market reepect.able enough to 
them a.s fakes before calling in to repeat their activit ies. perh aps imprisonmen t . annoy a KOOd).y number ol ~-------- ---..;..--------,1"""'-""""...; _____ -t 'eetablilhecl'miaoproducen. 

MODEM DEMO Meedmore ro~:1~d~·= 
machine is good value, and the 

buys Up 664 with dllk drive--· if 
For those who missed it, last all it.a features, compares well anything , even better value. 
week saw the start of the with other BABT·approved Nut year Amltrad could 
eommunicationsLondonshow modema. S& k _.ock bavethesamecompetiton.but 

:f!ed~o<;:~fth~!:a~: = n!~rta1!~~1~1~ r~~t:e~ l,ac ~, :~~ -w~ besf:::11 ': 
than the home hacker, the only auto-dial , auto-answer, baud- Stack Computer Services, heading for the aame •value for 
home comma launches being rate scan, and the same speeds wh ich went into liquidation money' market, and down be,. 
Tandata and Steebeck. Even as the Minimo Plus - and of earlier this year, has gone, bu t low, at£170, the 130XE will be 
these two agreed that their course BABT approval. its range of products remains. looking very good value. Com-
modem.s were a bit out of the In addition, the modem bas Meedmore Distribution of modore will have the 128. and 
home price-range. its own microprocessor , which Netherton in Mersey side (051 probably the Amiga, and theee 

The Steebeck offering wa.e allows telephone numbers, lDa 521 2202) hu bought up all the two machine, a.re like ly to 
the Minimo Plus, featuring and J>8.88WOrda to be stored existingproductlineandwi ll be bracket the Amstrad in the 

~i~{:~j:::;~ab:~~~r!:~ :~m~~~y in non-volatile r~e~=~U:,':!~~i\t:s:~~up~t:~ same way, pricewile . lt'1 diffi-
system when the modem The price is £339 excludi ng being the light-rifle. b~e ~y sathe:~i!t

8
;::~~ 

answers a call. All the featurea post and packing, and like the Anyone who haa had prob- the competition• good money· 
areeof't.ware-controlled and the Minimo Plus the Tm 512 has a lem.swithSt.ackeq uipmentca n making idea mi&htbe handy. 
speeds ava ilable are 3001300, telephone socket on the back , get it repaired by Meed.more at The problem is that, wh ile 
1200n5, 75/1200, and 1200 allowing manual diallin g. a flat rate of £5.35, including the manulacturen are aoin& 
halr-duplex . Steebeck is on (0635) 33009 post and packing. Ir you need overboardtolaunch68000won· 

The price is £245 which, for andTandataon (06845)6842 1. repair and a repack to the der machibff, they're not ~---------------------t sta ndard or the original pack · actuallypay in,m uchattention 

Follow-up to T"1r-Na-Nog aginglhiswillC08t£6.50.Again t.o entry- level rnachina The 
th is flat rate covers the whole cheap, fint--time buyer 
product range. mach inestbatwillbeeo ld intbe 

Gargoyle Games ia to release 
the 'prequel' to Tir -Na -Nog, at 
the end or May. Dun Darach is 
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Meed.more'• main bu siness is next year will be almo,t eu lu
inmedica lelectron icsb ut it was aively cut-price machi.nes 
a diatributer for Stack. The reachin&' the end oft.heir natu
reason for acquiring Stack's ra l life,orrevampedvenionaof 
stock, packaging and repair older machines. 
operation was , according to a So whereas two years ago a 
Meedmore spokesman , the fact flr'St.time buyer could go out 
that the component.a are simi- and buy eomething that wu 
lar forbothbusinesse s. cheap and revolutionary, thia ----------1 time round you'll be able t.o 

chooee cheap or revolut ionary 
but not both. Now the int.,eot. 
ing thing about the Amat.rad ia 
that it ianeither, and thiacould 
tum out t.o be a problem, 
becau.e you might not want to 
buyapricierAmatndwbe a you 
can get a diacou.nt.od machine 
much cheaper, or elaie Co ror 
......thing much more adv· 
anced . 

Similar grap h ics tech n iques 
to Tir-Na-Nog have been used , 
but more atte ntion has been 
given to the content of the 
game. DunDarach ia peopled by 
animated characters who will 
do their beat to part you from 
your valuables. Toprogreasyou 
have to join in the economic life 
of the city by gambl ing, work
ing, stealing and barte r . 



with many missions 
A book published recen t ly 
offers a remarkable ins ight into 
the char acter of one of the 
heroes of the moment - none 
otherthanJTramiel , Esq. 

Michae l Tomczyk '1 The 
Hom~ CompuUr Wars• is sub
titled "An insider's aC"COunt of 
Commodore and Ja ck Tra miel' 
- and MrTomczyk is an ins ider 
indeed , former aa.sistant to the 
great man . 

A major point of interest. is 
the origin of so man y of Tra 
miel's classic quotes . The au
thor reveaJs, for example. the 
following from 1980: 'We have 
to be a mas&-marketcompan y. I 

Apricot Y.ewdltl l)'Slem: XllOS micro. colour monito,, modem muttiptexor :C,'::!:te:nitw!et.bdi~ri!io!' 
116 linesJ and software, wiUI K CHS to 8,000 pages from 200terminal s. calculators .. . we're spoiled . We 
tions, banks, building societies lities in agriculture. We expect hav e to learn to live on a diet . 
and trave l age nts. the number of farms requiri ng We hav e to atll to th e m8.88eS 

The compa ny also mentions 200 termi nals to be strictly not the claaaes .' 
- perhapshopefully-possibi- limited. Again, diecU8Sing the pros-

~----------..;.-;.;.;..,;;;......;._;... __ .;.;.;.;;;.;.;;;;.. ______ _, pects for launching the Vic-20: 

FOUR CHEETAH LINKS 
TheJapa.neeea e coming- eo 
we will become the Japane se.' 

w!'t!':::1!~':,.~~;~, 
Cheet.ahhaslaunchedfo urnew early . At hi s interview with 
Spectrum add.ons. Heading up Trami el, Tomcz.yk says Tra -
the l ist comes a dedicated cas- miel mana ged to sum up his life 

:f11!i ~tees:!~!'.~hoouu,~ ~beo~ :e~r~~ ~~=ti1~: 
work with most mien)& except vital key to Mr Tramiel's bu.si-
Commodores. It costs £30. nesa success, no doubt . 

TheSpectrumextendercabJe But there 's a lot more. 
is a ribbon cable with a connec- There', Trami el the family 

~ ~;;8a~nt
1~~!1~':e~0

;~ r!°! :=tow~~::::ar:u~buafn~~ 
6in away. The extender costs at Atari with bi& 80M . Tram.iel 
£7 .95. the AW1Cbwitz survivor setting 

A pair of sticky toes for out to make his fortun e in 

~1i~~nct!:u~~1)!r:';:u 
00b:~k Wtlkonnected Spednun, bJ Cheetah. !1:!~ed -r:~!~Tcf:i~~) 

£2.99, while for £1.50 you can Cheeta h says will a llow the comfortable distance' from the t.boughtitwoulddoanygoodl'd 
buy 15ft ofextens ion lead th at compute r 'to be sited at a screen. tak e them oneyandbu y loodfor 

~PC----N--p-l-tt--e-r--~·o,--w-.-.. -,- L,a- .-c--A-,i-m-ov--.m-ith·,-Lo···d·o·.-\·V-6.-P· •• -m·.-.... ::rw::iti:~~~/;:~: 
0 (together with J ohn Campbell) Plotters are on their way. would be hungry again. We 

• formulated the Three Laws of The ten runners-up were have to do eomething more.' WI n ners Robotics; Marvin the Paranoid Joh n English , of Birmingham; But finally. and above every
Android starred in The Hitch· C Riley, of Cwmbram, Gwent; thing , is Tramie l the industry 
Hiker's Guide to the Galaxy; SG Mitchell , of Basingstoke, myth - as ruth less , 1ucceesfu1 
R20 2 and C3PO co-starred Hant&; Andrew Waces, of New- andblunt u theatorieaaay. The 
with Mark Hammil and Harri- port, Gwent; Joh n Bradley, of man who could threaten, peno
son Ford in Star Wars; and Buckfastleig h, Devon; N Had- nally,oneofhi1topexecutives : 

For the hundreds of you who 
ente red our recent plotter corn· 
petition - here are the result.a 
you've been waiting for. 

In return for answering four 
questions on a robotics theme, 
we offered two superb Penman 
Plott.en, with ten ru nners-up 
priz.es of £50 d iscount vouchers. 

The answers we were looking . 

OoctorWho'1roboticfr iend was dy, of Haye&, Middlesex; B 1f you send one more telex to 
K9. Banham, of London NW2; TC Japan I'm going to make you 

Thefirsttwoentr iesouto f the Rothwell, of Bolton, Lanes; pay forit.' 
hat came from Ewan Evans , of Anthony White,ofLondon Nl 1 •r,.. H- Con\p.,tcr '!Vo,,.. bJ )l i,ct-1 

Elion, Aberdeerushire , and and J B MacMichael, of Glen- ~!i':.~~,.; 1•~Pu=: 
Simon Locke, of Hammer - gam ock, Ayrshire. S.u...,,.. 
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GAMES 
1W LWffllI PUBLISHER MACHINE PRICE 

Soft.aid Sol\a id SP.C64 £4.99 
Wld Seri .. B'ball Imagine SP,C64 £6.95 
Ser hunt.er US Gold SP,C 64 £9.95 

4 BrianJ ackaSlsta r Durre ll SP,C64,AC £7.95 
6 Ghost bu.st.en Activision Various £9.99 

6 5 Gremli ns Adven ture ln t Various £9.95 
7 7 Im~ible Mission CBS1Ee1 x C64 £9.95 
8 9 Sta rion Melbourne SP £7.95 
9 8 Bruce Lee US Gold S P,C 64,AT £9.95 

10 10 Moon Cresta Incentive SP,C64 £6.95 
II 18 Pit.atoe:2 CBS!Eelx C64 £10.95 
12 13 Grand Nat.ional Elite SP,C64 £6.95 
13 14 Dra~ntorc Hewson SP £7.95 
14 II Sorce 2: Vi~in SP,C64,A M £8.95 
15 Giro n Firebi rd SP £9.95 
16 15 Raid over Moecow US Gold SP,C64 £9.95 
17 17 CombatL lnx Durre ll Vari ous £9.95 
18 16 Pole Poeitio n Ata rison. Various £9.95 
19 12 Airwolf Eli te Var ious £6.95 
20 Death Star Int Slst.em 3 SP £7.95 

SPECTRUM COMMODORE 

1W mu - tw mu -Sol\aid £4.99 I Sol\a id £4.99 
Serh unt.er £9.95 2 WldSe ries Base baH £1.95 
WldSeries Base bal l £6.95 3 lm~ible Miaaion £9.95 
Stario n £7.95 4 Pitstoe:2 £10.95 
BrianJac ksS'sta r £7.95 5 Gremlins £9.95 
Gre mlins £9.95 6 Pole Positio n £9.95 
Grand Natio na l £6.95 7 Bri anJackaS'star £7.95 

8 Moon Crest.a £6.95 8 Rocketba ll £7.95 
9 Bruce Lee £9.95 9 Sue!rffu el £9.95 

10 Glron £9.95 10 lntB asketbaH £5.99 

MICROS 
BELOW£1,000 ABOVE £1,000 

1W MACHINE - 1W MACHINE -S~m £129 I IBMPC/XT £2,340 
Amatrad £349 2 ACTAericot £1,760 
CBM64 £179 3 Come!g £2,064 

4 BBCB £399 4 Ohve tt1M24 £1,776 
5 Ata ri800X L £125 5 Wa ns:Profe.ssional £3,076 
6 Electro n £129 6 Ericsao n PC £1,917 
7 Eins tei n £499 7 Maeint.o6h £2 ,064 
8 i::BMl 6 £140 8 i TTE xtra £1,997 
9 MSX(ae rie1) £250 9 Columbia PC £2,478 

10 Sinclai rQ L £399 10 CoronaPC 2 £2,498 

1'htM ch,.rt.t .,. compiled from both independenl and mult 1ple 10Urtet: aerou 
the nat ion. Tiwly reflect what'a haif.:ning in high street.I during the week ufo 
to Ap ril 25. The gameac hart iau ted every week. Tbe pricea9 uoted are or 
the no-frills model and include V T. Information for the to~.elhc micro. ia 

:!~~PCN ~ ==da'!:~r1':t~~ l~l~~:by~~~ ~~:;ery 
cont.l.cted on 01-892 6596. 
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SOUTHEND'S PRINTER SPECIALISTS 
Mannesman Tally MT80+ ................. £219 
Brother HR5 ....................................... £149 
Fast Text 80 ................ ........................ £179 
Centronics GLP ................................. £211 
Epson P40 ............................................ £95 
Sakata 1200+ ..................................... £310 
Brother M1009 ................................... £190 
Shinwa CPA80 ................................. .. £210 

Printer /Plotters : 
Sakata SCP800 .................................. £205 
Quendata DMP 1100 .......................... £199 

3" DISKS 

CF2 by Maxell £5.95 
Box of 1 O £52.00 

Access/Visa. Telephone orders welcome . 
All prices Include V.A.T. 

from 

MINNIE MICRO COMPUTER STORE 
12, Eastern Esplanade, Southend 

REPAIR SERVICE for Speclrum BBC Commodore & Amslrad 
Telephone for de1a1ls 

0702 62033 

TV • FILTER the eye guards 

Cl.its 100% of ultraviolet rays, absorb s 32. 5% of vi sible 
light, e limina tes fUcker and wh ite noise. 

• ' ALL HUMAN EYES FACING CRISIS! 
For HOME TVs and CAT DISPLAY For CRT DISPLAY ONLY 

"TVFILTER" "TVFILTERCOR" 
ldeallor)'OU"homeTVs .. . To watc:h Fortheofficecompute(CA T displ.ay 
TVs with more cx,mlort. receiving unwanted light from reflecbon 
Securely protects children's eyes by ... The "TV FIL TEA• elimioates 
walching TVs ao closely Irritations caused by reflected light 
"TV FILTER" "TVFILTERCX" 
For the office cx,mputer CRT displays For those wno earn sale conddions 
... To e,cecute routines more when ~ating thl oompulef CRT 
comforlabty disp«lys ... The "TV FILTER" sect.Kefy 
Perfec1ty pnwents computer operators protects yoo trom thl hazardous X-
lrom OA disease (typicalty, 1atlgUe ot rays 
the optic nerves ) 

A Must tor Oll1tes and Homes 
Especially ellethve tor Video 

• Modets tor general use (9"-261 
• Modeb lor office c:omput~ and 

"""'""'""""" 
DISTRIBUTED BY: 
WIRELESS & ELECTRONICS 
LTO 
5 Lllnsdowne Wey 
London , swa 1 HL 
Toi: 01·735 .7910 
Telex: 267775 AHMCO G 



Is the Information Revolution Passing You By? 
If you use an Apple , IBM, BBC or 
ACT micro then you could be 
mi ssing out on the information 
revolution of the decade. Today 
there are literally hundr eds of 
databases worldwide , which can 
be accessed by a microcomputer 
fitted with a Nightingale modem 
and using appropriate software . 
These data bases include Prestel , ~~~·,· 
Micronet , Homelink, Telecom "' 
Gold, various ' Bulletin Boards ' and 
massive American Databases such 
as 'DIALOG' and 'The Source'. 
Micros can also be used to send 
telex messages. 

A world of information is available to you 
now when you in stall th e Ni ghtingale 
modern from Pace. Ther e are hundreds 
of thousands of ' pages' of data available 
on Prestel , free computer software on 
Micronet, hornebanking facilities 
available with Hornelink , Company facts, 
Educational information , maga zine and 
news articles available with Knowledge 
Index and th e ability to comm unicat e 
with other micro users direct, or via 
' bulletin boards'. 

The Nightingale modern is only £136.85 
inc . VAT . If you do not al ready hav e 
suitable co mmunication s software Pace 
can supply this complete with a manual 
and full installation instru ction s. 

fUuHTHluRlE -The Modem 
By far the most versatile modem available , at the price , for 
either home or business use. Nightinga le will enable your 
micro comput er to send and receive data utilising an 
ordinary P.O. Telephone Line. It offers PrestelN iewdata 
baud rates (1200n5 & 75/1200 ) alongside 300/300 baud full 
duplex fo r comm un ication 
between com puters . 
The state-of-the-art modem 
chip technology emp loyed in 
Nightingale requires minimum 
support circuitry resulting in 
low power consumption. low 
cost , high quality and extreme 
reliability . It also features a 
simpl e self test facility for 
easy installation. 
Nightin gale compli es with 
the vigorous specification s 
laid dow n by British 
Telecom and is fully BAST 
approv ed. 

r - - - - - - - - - '::s:· -, 
I To Pace Ltd ., 92 New Cros s St reet , Cowiet I 
I Bradfor d BDS 885 ~':! I 

Please supply : 

I O modemsat( 136.85inc.VAT &carr iage J 
I O modem s & sohwa,e pack for BBC micro at (159. inc . VAT & c.,mage J 

I 
O modems& software pack IOI' Apple II lle at £279 inc. VAT &c ,u riage J 
O modems & software pack for IBM PC• at £269 inc. VAT & carri age 

J O modem s & sohwa re pack fOr ACT It £269 inc. VAT & carr iage f 

=~ -1:a: . .-:: :::::::::: : ::: :: : : 
Tef.l0274·1729306 I CheqlHt enclosed ( ...... Of please deb 117'y Access O I 
Telex 51564 I Barclaycar~O . _ (Pteasetick) . f 

I ~o~~,:~~:1:~ 1~ 1;:~::.:;:;,!~~~·~:m~~~~!=~::10:: for other ( 
L AMuMfflB M m,c:,o litt~w.1hAS2321nlerl.1C• -___ PIHMallowup1o~daysdel,v«y J 



Give printers a 
fair run of pages 
I was most interested in Mike 
Howard's letterin issue 107. At 
the same time, I wonder if it is 
not dangerous for ed itors to ask 
what readers th ink - the 
res ulti ng delu ge might well 
make the Flood appear a 
drought! 

There is much to be com
mended in Mr Howard 's sug
gestions, but is he not crying in 
t.he wilderness when , in the 
same issue that his letter 
appears, the art icle on printers, 
to wh ich I have been looking 
forward , comprises a short 
piece of text followed by a large 
num ber of graphs? I was s ur
pri sed to see a piece such as this 
in PCN. It is too sketchy to 
prove of much val ue, and no 
indicatio n is given of what the 

~~i~i~~:s~S::b~0
ih
1a~8;:~! 

Garroch has well-cons idered 
opinions to put forward on t.he 
subject, since his comments in 
the pitifully short text are apt 
and useful. An article such as 
thi s could have been of real 
value if given su fficient space 
and it deserved much bette r 
treatme nt . The purchase of a 
printe r is an important step, 
ranking second after the pur· 
chase or a compute r. 

While I've see n a number of 
articles drawing together in · 
formation about printers , these 
do not always tell the reader 
what he ought to know about 
the mach ine . Feature s avai l 
able on printers are so varied 
that one needs to kn ow about 
them to make a decision. A 
typica l example is the question 
'Does the printer have the 
facility of elite script?' Such a 
facility is so importan t to me 
tha t without it a printe r would 
be useless. Then there is the 
question of alternate charact er 
sets- how many and what are 
they? 

This is the sort of informa tion 
tha t a prospecti ve pu rchase r 
needs to have, in addition to 
more obvious things l ike paper 
width and interfaces. 

In the space allowed Mr 
Garroch for this article there 
was never any hope of such 
t reatme nt . Yet a few pages 
further on , a whole page is 
given to an excellent review of a 
machine-specific mouse, and 
late r st ill another for a review of 
the upgrade Wordwise. 
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on the articles we print - and those you feel we ouct,t to. Write to Random Access, h,-w 
Compufu News, Et'elyn House, 62 Oxfon/ 5aHt, u,ndo,r W1A 2HG. You could win £15 for the 

Your Dungeon page is always 
interesting, and the Work· 
bench articles ha ve a consider· 
able value to those interested in 
projects and hardware hinUI. 
The Gameplay pages, one sup
poses, need to be included , and 
seem to get about the right. 
amount of space. 

It. is the specialist feature 
articl e that seems to suffer, 
being squeezed into min imal 
space. 

Counting the inside front and 
both sides of the back cover 
there are no fewer than 30 
pages of advert ising of various 
kinds in issue 107, out.of a tota l 
or 55, and it seems likely to me 
tha t thi s is at the root of the 
space problem , Whilst the need 
for it is obvious, the way it 
scat ters th rough the mag, in
terru pting articl es and man ag
ing to be generally irritatin g, 
causes me to take the view that I 
will not read adverts which do 
th is. 
PCraddock , 
\Va/sail 

To give the survey of printers the 
space you desin would take 
nearly half of the magazin e. In 
foet, three-quarters of the mod· 
eUI mentioned haue been n-

~:it bhar:5: in ~~:I::'-;h~ 
amount of informati.on - Ed. 

Read between the 
program lines 
Mike Howard made some very 
interesting comments in hi s 

best lettu ol the week. 

Star Letter in issue 107. 1 agree others are very machi ne-spe· 
in princ iple with his views on cific. 
wider coverage of the alterna- Algorithmsan d equa t ionsfor 
lives to Basic, but there are two alm0d3t anything are widely 
poin t.a to be made . available in text books if you 

Fi rstly, most add-on Ian- feel disinclined t.o derive your 
guages come at a consider able own ; not so easily availab le are 

:i~ = s~~ ~~efu:Cr:/cfi~k eb1ltt~~ft~~;~ ~I~~~ 
ra ther than being in te rpreted in the machine' s manual but 
and inROM .Soa potentialuser which can be learned by rea d· 
must first fork out yet more ing listings. (I wouldn 't claim 
money and then tolerate the this for Wheels Within Wheels 
inconvenience of loading the by the way, I've learned a good 
language and using thecom pil- deal about Superb asic since.) 
er-s mall wonder , I think , that I thi nk it iseasyforthoseofu s 
most people stick with Basic. with a reasonable amount of 

Mr Howard al so suggests computer experien ce to forget 
that the progr a m list ings are the bafflement we felt when 
only or inte rest to 'raw begin- first setting up a YOR ••• NEX T 

ners ' and that more theory and loop. I suspect thi s magazine is 
algorith ms should be included . read large ly by intelligent. poo
l am gratifi ed that he th inks I pie of widely differin g comput.
tookast.ep in therightdirect ion ing knowledge , so the articles 
with Wheels With in Wheels prin ted should reflect this. 
(PCN , issue 103), but I think Jame s Lucy, 
there a.re severa l more points to Maid.on, Essex. 
make. Many readers of the ----------
magazine wm not have ava il- The curse of Sir Clive 
:t:!~~:;;t!e;~~':1:~i;!t - Microdrives 
er ly presented an d debugged ltseem stomethat theSin cla ir 
program , even one written in Spectru misco mingto theendof 
Basic,so will appreciate having its lifespa n. It doesn't compare 
it 'ready mad e'. well with any micro on t.he 

If the listing is fully ex- market at the moment. and the 
plained , readers with the in- only plus point in its favour is 
clinationca n use itasa start ing its enormous soft.ware support. 
poin t for their own version . Therei s nodoubtinm ymin d 
Some progr ams lend them- that Sir Clive is to blame for the 

:~~~8 ~a~f!:S ~~~o~::; =~~~ ·~ ar~r:t i:~pi!~ 
are based on an algorithm , for the machine with decent add· 
insta nce a program to print the ons. 
calendarfor anygiven year , but Why oh why did he opt for 

Microdri ves which he had to 
develop hill115elf when he could 

~~ke s;::.!~. r;:n f:h/ Qt0h:~ 
the dreaded Microdriv es fitted . 
Most people I know who work in 
computer shops have said that 
the on ly thin g tha t would s top 
them from buying a QL are the 
Microdrives. 

Of course you can buy add on 
floppy disk drive s, but th at 
seems to defeat the purpose of 
buying the QL as a low cost 
small business computer. 

Even the humb le Spectrum 
has some excellent. serious soft.. 
ware like Taaword , Maste rfile 
and Omnicalc, but using them 
with Microdri ves is a hit and 
miss affair . 

l fS ir Clive wants to keep the 
Spectru m alive he sho uld scrap 
the Microdrives and start mak· 
ing floppy ditk.e iru,tead. 
Ti mothy Kemp, 
Norwich,Norfol• 



A tumoff for the 
Orie Keyboard 

QI need -- •bout the Qric.l ' s l)'Stem. I'd like to 
know how lo tum off the keyt,olrd, to 
""'-tllo ,peod of..,_. .... 
I'd lho liM lo - how lo chine• 
the display aru on the screen. 
Dauid Goodrum, 
Norwkh 

A CALL .r.ec" turns off the 
II.k eyboard scanning, but 
don't use a WAIT aft.er it i n your 

k;t 8a~sca:-:aco=er.c:h~ 
,U04 re-enab les the scanning , 
You should get Mmet hing like 
a 20 per cent improvement in 
most progra.ma. 

The para meters for the top 
and bottom screen lines are 
held in locations 621 and 622. 
Oma these addresses wit h the 
normal screen start address 
(48000) plus an offset. For 
example, to shrink these.roll ing 
disp lay area to the lines be· 
twee n LO and 20 DOKE 
621,48000+10-40 DOKE 122.48000•20o40. 
The depth of the display (num
ber of lines to scroll) is held in 
the byte at 623- don't forget to 
change the value here if you 
alter either of the others. 

Monitor on Spectrum: 
composite v RGB 

illffoftenrnet!liGoedhow 
me ~posite rideo from 

t m and Ptft sources ffw 
II lost two RCB lnte<fl<fl. a..t 
which method pes the better 
imlct? I intend to purchase • 
combioed lV/ -ilo< ..... ""• -ed them with both types of 
Yideo input. 
AM Foggie, 
LondonNW6 

A A video monitor is basically 
Ka cut-down TV set with the 
tune r removed (perhaps it 
should be the other way aro und 
since the monitor came before 
the TV). A colour monitor has 
three electron guns inside the 
tube, one for green , one for red 
and one for blue. The amount or 
power fed into each of these 
gives the colour mix on the 
monitor screen. 

The difference between RGB 
and composite video te<:hnology 
is in the way the signals are 
coded for transmission between 
the computer and the monitor. 
RGB takes the red, gree n, blue 

an syncron isation e:ignals 
from the video generator and 
each one is sent via a sepa rate 
wire to the monitor. This 
met.hod means that there is 
l ittle inte rference between the 
signals, but the plugs and 
cables are more expensive. 

The composite video signa l is 
made up from the red , green, 
blue and synchro nisat ion sig
nals, which are combined 
togethertofo rmasingleco mpo· 
site signal. This can then be 
sent down a single shielded 
cable to the monitor, which 
decodes them into the colours 
and sync for the electron guns in 
the monitor. 

RGB will usua lly give a 
bet ter pictu re than composite 
because the video signals do not 
go throug h as much proce88ing 
before they are displayed. 
However , the quality of the 
picture depends a lot more on 
the qua l ity of the monitor than 
the method used to feed the 
signals into it. The difference in 
qual ity between RGB and corn· 
posite will be noticeable only on 

;~~~~~~~t~:o~/:~~~~~~~ 
t ion are genera lly adapted TV 
sets that allow a signa l to be 
injected between the tuner and 
the tube. The resolution and 
hence quality of pictu re on TV 
sets is usually not as good ason 
purpose.built monitors, so it 
rea lly doesn't matte r whether 
RGBorcompositeisused . In the 
final a nalysis composite video 
is cheape r since it is eas ier to 
obtain from the Spectrum tha n 
RGB. Composite TV/monitors 
are also cheaper - aga in, you 
pays your money and takes 
your choice. 

Interfacing riddles 
on the Spectrum 

QI •m considerinc buJin& H 
Epson FX80 printer •nd • 

CGUpie al disk drive units I« my 
Spectrum. l'w lfffl two interf.ce 
units that would do the job, n.mely 
the Bell lnlemtc:o m,m Technotoc,, 
RtsHrcll Md the SPOOS system 
m,mWllfordElec:tnH,ics. Thetetwo 
both hid, .... writHOps bat I _Id 
Hke to know, if I boqht one of tllete 
uds, wttetherl woukt be •bit to run 
• disk driYe and printer simul· 

"'-"'· If this is not possible, I would be 
&Jllefulf«MJldriceJOUCGUldrt,e 
on the prvblem, 

I belieYe the Disco¥ery 1 his the 
. Interface I Heel buitt ill, bllt it wn 

purposely detlped I« the Spec
lnlm. As I intend lo uperldo lo 
-· -outer ...t ,-1 don, 
-fflshouldbuylt. 

Just to confus,e matters further, I 
-Id 11,o likt lo buy I modem, b ~ 
possible to run modem, disk dmes 
Ind printer 1111 tocethet7 
Roy Lindo, 
BFPO ll3 

A Todr iveanFX80you 'II need 
Re ither a Centro nic& or an 
RS232 interface for the Spee· 
trum, depending on which in· 
te rface the FX80 has. The 
Discovery 1 has a built. in Cen· 
tronics port and is a relatively 
efficient drive as well but, as 
you say, it is Spectrum only, and 
you'd have to sell it if you 
changed machi nes. 

You shou ld therefore be look· 
ing at interfac e units ra ther 
tha n complete systems, so that 
you can use your drives with 
you r new machi ne. TheS PDOS 
system is probably the more 
attractive of the two you men· 
Lion, but both should run with 
an RS232 or Cent ronics inter~ 

:~:1ef!~hsPMS~~~:~~~~: 
ably get an interface from 
Watford Electronics at the 
same time. 

The modem is a thornier 
problem, as you'll need an 
RS232 interface to dri ve th is. If 
you shut one eye and concen· 
trate hard it's possible to think 
of a way whereyo u coulddr ivea 
Centronicsand an RS232 inter
face at the same time, or even 
two RS232 interfaces, but if 
you' re not liable to want to run 
the pri nter and the modem 
simultaneous ly it's probably 
not worth the bother. 

So you1d be talk ingaboutone 
of the following systems: 

I. FX80 with RS232 inuer
face and an RS232 interface for 
the Spectrum, in which case 
you'd just plug into printe r or 
modem. 

2. FX80 with Centron ie& in
terface, an RS232 and a Centro
n ics interface for the Spectrum, 
in which case you'd have to 
switch interfaces . 

3. FXSO wit h Cent ronie& in· 
terface and a switchable 
RS232/Centron ics interface for 
theSpectru m(eg, the Euroe lec· 
tro nics). 

As far as we know there 
are n't any d ual, as opposed to 
switchable. interfaces for the 
Spectru m, but 1f you wait a 
fortnight everyone who make& 
one will write in to us corn· 

plain ing. 
But if you rea lly want to 

upgrade your compute r in the 
next year, and you take into 
account the amou nt of money 
you're going to spend on you r 
Spectru m.based system, you 
might want to look at another 
avenue. The assem bled kit -
printer, disks, inte rfaces and 
modem - is going to cost you a 
fair amount, and depending on 
what sort of machine you wan t 
to upgrade to you cou ld find it 
cheape r in the end to upgra de 
now rather than buying Spee· 
t.rum add--0ns first. 

Atari links the 
new and the old 

QI illff ,.Id 1.,..i dell •NI!' 
the~-- ... 

ters. W-dllhey be-plllble with.., 
current Atari peripllerah or will • 
....... ,of ICld .... , berelened I« 
tllonewmodeb? 
S Mackenzie, 
Richmond, N Yorks. 

A'The XE range of machines 
will certai nly be compati ble 

with your old Atar i equipmen t 
and soft.ware. Compatibility 
with the more advanced ST 
models is open to doubt. Howev· 
er, Atari has announced a 
whole new line of add-ons for 
the new computers. 

Although UK ava ilabi li ty 
and prices are notavailab le, the 
following is a partia l list of the 
equipment Atari had on show a t 
th iss pring's CES show in US: 
e A new monochrome monitor 
for the current Atar i XLs and 
new XEs which comes wit h a 
built --0n 80--eolumn ada ptor so 
tha t every Atari mach ine can 
display the wider screen stan· 
dard in business applications. 
• A 300 baud modem and a 
series of eight pri nters waa al.so 
revea led covering jus t about 
every pri nting capability and 
price range imag inable. 
e Two monitors for the ST 
range, one black and white, the 
other an RGB colour u nit . 

Memotech user 
seeks company 

Q Can you tell me If there b • 
Memotedl user croup? 

BSmith, 
Halstead, Essa 

AYes, the.Memotech Owners 
Club is at 23 Denmead 

Road, Harefield , South ampton. 
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Send your hinb and tips 
to Microwaves, PCN 
62 Oxford Slrffl, 
London WlA 2HG. 

Obtaining a 40column with l'l<OCS..,U. •X.Y.C.}l.}11•, where 

display on the BBC !:::1}.':~:1/.:~~:~';;.~S:C:~ 
One of the problem~ with the message , C is the colour, M is 
BBC's 16 colour Mode 2 display mode to be used (any graphics 
isthatitallowson ly20charac- mode 0,1,2,4,5), and MS is the 
ters per line . The following message . Note that on many 
routine redefin es each charac- television sets, the 160 column 
ter as it is printed so a 4x 8 di splay in Mode O may well be 
matrixisusedratherthan8 x 8, unreadable due to the low 
giving a 40 column display . resolution. 

The relevant procedure is Jonathan Temple, 
PROCSMALL and is called Beeston,No lt. 

10 FOR MY.•b TO 0 STEP -1 
2 0 l"IODE HY. 
J0 RESTORE 
40 PRJNT•110DE " ;M"I. 
~ 0 FOR Ni'.•l TO 4 
60 READ X,Y,C , M• 
7 0 PROCSHAL L<X ,V, C,t1• 1 M7.) 
8 0 NEICT, 
90 END 

100 
110 DATA 0 , 7b8, 1, "Th~ Q\Ud brown fo JUMPS 
120 DA TA 0, 704, 1, •over tti• l,~zy dOQ • " 
130 DATA 0, 57b,J , "T HE CIUICh BRnWN FOX JlJt1PS 
140 DATA 0,51:::,J, "OV fR TH[ LAZY DOG" 
1500EFPROCSMALL( )(, Y , C, t1t. , M > 
160 1 &e0• 1 &cn,: 1 &B4•'&CF4 
170LOCAL Ai:, Xi:, YX, Li:, C'Z 
180 t1"'-((M*-0) • 8)·(CM"'ll • lbl ((11•2)•3.;'..)-C(M 4)•lb 

l-((M•5) •3 21 
190VDU 5, 18 ,0, C 
20 0F OR LX•l TO LENCM1>) 
Zl 0 "&70•ASC(Ml Dt.CMt. , L ·.) J 

22 0 VOV 23, L55 
230 A7.,..J01)(";;. &70:Y"l. ll!:CA,..l &FF"FJ 
240FOR VX•I TO 8:CX 0 
250FOR Ai:•0 TO 6 STF.P ~ 
2601F (Yi: &-70 ANO 2"A·:, THEN c;: c·1,•;>"(A"J../2•~11, 
27 0M : XT:V OU CX:NCXT 
2a 0 C7.ea?&7Pi'I AN O &l'IF:MOVE >',Y 
::'9 01F er. 77 OR c;. 2 87 THEN X•X•S 
300YDU 2551X• X+M: N£XT:YDU 4 
3Ul'&CF"0• &8 01 '&CF4 M34 
320CNOPROC 

Creating Amstrad 
games with a bang 
When writing games for the 
Amstrad CPC46 4, with explo,. 
sions, it is sometimes an en· 
han cemcn t to ro,ake the $Cl'een 
shudder during the bang . The 
first two Ol!J'S tum it on; the 
second two turn it off. 

Spritely collision 
on the Spectnim 
I was impressed by the Sp ritel y 
Movements art icle on the Spee· 
trum (PCN issue 99, followed 
up in PCN issue 107) whi ch 
allowed up to 16 sprites on t.he 
screen at any one time. 

Th e routine include s colli· 
sion detection but, as it stands , 
itdoea not tell you which of the 
15 s prites is inv olved in the 
collision with the 16th . To 
rectify th is, load your copy of 
the machine code, and enter the 
following 8.8 direct commands : 

PCN MAY-41985 

our aecoo.e otrr a sooo.1 
OtJT69C00,80tJTA 8000,0 

The following routine is a 
simpl e, but na shy way to clear 
the screen: 
LOCATE I.I SOUND 130.U0.3 .0.0.I PRINT 
STRISG~~ .l l t. 

TMMugha/ , 
Southall, Middx. 

POKE64116UO 

f'OKE6<19$1.34 

POKF.64~,2:$0 

POl<E6496T-"0 
POKF.64!1M,2:4 

POK!64 96t.lT$ 

Save your modified vers ion 
using: 
SA VE "CQ)l,'TROL ~coot: 842.SS,7(M 

To find out which sprite was 
involved in the most recent 
collision, just PEEK 64260.8• 1 

which will return thenumberof 
the spdte 0 -15). 
Dennis H ugMs, 
Walton, Liuerpool 

•CREATE HI-RES 
GRAPHICS 

•TRANSFORM YOUR 
OWN PROGRAMS 

• COMES COMPLETE 
WITH DISC AND TAPE 
SOFTWARE · NO 
EXTRAS REQUIRED 

• SOFTWARE INCLUDES 
HI-RES GRAPHICS PACKAGE, 

MOUSE CONTROLLER, SPRITE 
DESIGNER, ICON DESIGNER. 

PHONE FOR YOUR NEAREST 
STOCKIST TEL; 01-441-1282 

ANOTHER CONNEXIONS PRODUCT FROM 
SMC SUPPLIES. 11 WESTERN PARADE. GREAT NORTH ROAD. BARNET. 

HERTS [N5 IAD Telex 295181 SMC G 

AMSTRAD USERS 
SPECIAL OFFER! 

A "frustrat ed" order means that we have a 
limited quantity of interfaces in stock. These 
interfaces have been designed and manu
factured by us and are ready for immediate 
del ivery. They are uncased and have many 
features , including: 

• Full RS232 intertace (8251) 

• 8 software controlled baud-rates (with Parallel Option) 
(9600,4800,2400, 1200, 1200175, 75/1200,300,Ext.) 

• 24-bit Parallel Port Option (8255) 

• 2 'Sideways' ROM Operating System Included. 

• Fully compatible with the Disc System. 
• Ideal for Software Houses intending to produce 

'Sideways' ROMs of their own or the serious user. 

Write or Telephone for more details 

SKYWAVE SOFTWARE 
73 CURZON ROAD , BOURNEMOUTH 

(0202) 302385 
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ROOTING IN ROM 
T•klng odY•ntc• of the Orie '• blillt·ln ROM routines In your machine code prognirns saves time, 

but flnt haft to find out whe,e •re - with • little help from Martin Bolter. 

While the Orie has some useful 

~::~:;/~ ::~hi;: ~~e :E~:: 
DOKE and HEXS commands and the 
facility to exten d oommand s a nd fun c
tions using th e exclamation mark and 
a mpe rsan d signs - the lack of any 
sign ificant information on the workings 
of ROM can be a se riou s drawback . Wh y 
write a length y machin e code rou t ine 
that - if only you knew where to find i t
could be replaced with a call to an 
exis tin g ROM rou tine , achieving the 
same end? 

Careful and systematic detecti ve 
work is required to identify ROM 
routiri es. The sta rting point of any 
detec tiv e work is to gathe r kn own 
inform at ion and clues and to eliminate 
suspects. With the Ori e ROM we have 
four major source s for our enquirie s. 

Firs t , some addresses hav e been 
revealed by the manufa ctur ers or pub-
lished in a var iety of sources. These fa11 
into two gro up s- addre sses in the ROM 
an d those in RAM pages O to 4 . They 
serve two purpose s: they can either be 
el iminated from our enquiries or th ey 
can be interrogated further for pointers 
to other routines that are cal1ed from 
within them. 

For exampl e, if you wished to find a 
routine that prints a messag e on the 
stat us lin e you could start with the 
kn own addre ss of the CSA VE routine 
which mu st include th is feature . If we 
follow this routine throu gh from its start 
at E4A.8 we soon discover a subroutin e 
at E576 whi ch is called to display a 
message , stored elsew here as ASCII 
code ,on thestatus lin e. To use thi s, input 
LDX with the low byte of th e me saage 
store address , LOY with the high byte 
and then JSRE576. 

At this stage it is worth ha ving a 
printed disasse mbl y of the ROM. If you 
do not have a printer and/or disassemb
ler , Bob Maunder's Oric-1 Companion 
has a full ROM disassem bly . A word of 
cautio n , however - man y u seful clues 
are h idden by dumm y instructions. A 
disassem blyofC9E E onward s, for exam
ple , will include a BIT5AA2 instructio n . 
The BIT instruc ti on is a dummy which 
concea ls two LOX instructio ns. lf the 
first LOX is used , the second is ignored 
because BIT is operated with no effect . 

When eve r you come across a BIT 
instruction and, less frequentl y, a ROR, 
regard it with susp icion . In the Compan 
ion's disassembly there is also an occa
sional confu sion between instruct ions 
and ASCU, control and attribute codes . 

Our second set of clues from RAM 
addr esses enable s us to do some tr acking 
through the ROM. For example , kn ow-
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ing that 020C holds information on the 
caps on/off toggle, we can searc h for 
refere nces to this addr ess. Th us we 
discover that F64A gives the toggle · 
effect of PRJNT c 111<$(20). F735 gives a 
clea r stat us line without affecting the 
toggle action. lncidentaJly, a clu e to the 
real ident ity of the ROM author (with 
the inevitably bugged spellin g) is re
vealed by CA LL •'7oE:CA LL J,'733:CA LL P7Z9. 

Tabl e 1 gives detail s of RAM address 
functions. 

Locat ions C2AC on wards provide the 
thirdsetofclue s. Here can be found a list 
of most of the error messages in ASCII 
form ; others are sca ttered abou t the 
ROM. If the routine to display one of 
th ese messa ges is located , it is possib le 
that th e routin e preceed ing it will be 
involved in a proce ss which , i f it fail s, 
will result in the error message. !EX· 
TRA JGJ,,ORED is sto red at CDES. The 
start of the disp lay routine is at CDEO. 

Tracki n g ba ck , there are further clues 
in the form ofCMP instructions relating 
to the ASCII codes for th e semicolon, 
quotation marks and comma. It follows 
tha t the INPVT routi n e starts at CCC9 . 
This is confirmed by later evide nce, as 
we sh all see. Table 2 gives a list of error 
message rou tines. 

The fourth , and by far th e most 
important , set of clues lies in the 
keyword tokens, a complete list of which 
is give n in Table 3. Note that the toke ns 
C2 and CS represent the keyw ords TAB 
and SPC with the first bracket . A search 
for keyw ord toke ns in the ROM reveals a 
few rou tines. TAB( and SPC( both 
appear in the PRJME routine from CB6 1 
onw ard s. Thi s method is not very 
productive , howe ver, and with a few 
exception s, seems to ap ply for toke ns C2 
to 05 only. 

Keyword s are stored in ASCII form 
betwee n COEA an d C2AA in token va lue 
ord er . Play ing a hun ch (in the best 
tradit ionsoffict ional d etective work ) led 
me to the ROM area imm ediately before 
the keyword area. Here there are plen ty 
of addre sses. 

Thi s area from C006 contain s the 
address minus one for each keyword 
routin e in token orde r with the exce p
tion of k eywords th at require a preceed
ingco mmand -ie th ose with token value 
C2 to 05 . ln some insta nces th e add res
ses given are mer ely sta gin g posts to 
distingui shin g routine s or JMPS from 
the main routin e (n otab ly with the 
sound and HIRES keyword s). Table 4 
gives a list of ROM routine s. 

The principle s of thi s can be ap plied 
equ ally well to the Atmos and it sho uld 
not be difficult to apply th e results to th e 
Atmos ROM. 

The inform atio n is notexhausti ve, bu t 
shou ld lead Ori e owners to some of th ose 
elu sive routi nes like the strin g storage 
and recaJI ones. ~ 

Table 1 - RAM addresses 

12113 
14115 

18119 

lA/lC 

lF/20 
21/23 

30 

31 

33134 
35 

screen location for PRINT 
envelope period for soun d 
chip 
start add ress of keyword 
tabl e 
JMP CBED used when 
p rogram break s 
GCUG HC 
JMP to DEF USR routine. 
If unused ju mps to error 
routine 
TAB reference point. 
Sho uld hold 0, bu t holds 
13 
LPRJNT characters per 
line 
value for WAIT 
n ext 17 bytes hold file 
name for cassette tra n sfer 

3A onward hold curre nt program line 

SF/60 
60/61 
63 

64 

67 
9A/9B 
9Cl90 
9E/9F 
A2/A3 
AE/AF 

in ASCIJ and toke n form. 
Continu ously updated 
start address for CSA VE 
end ad dress for CSA VE 
spec ifies whether AUTO 
or not 
specifies Basic or 
machine code file for tape 
tr ansfer 
cassette tran sfer speed 
sta rt add ress of progra m 
en d addr ess of progra m 
top of dy nam ic variables 
HlMEM value 
line number for next 
DATA stateme nt to be 
READ 

DOID5 floati ng point 
accumul ato r - I byte for 
mantissa , 4 for exponen t 
a nd 1 for whether positive 
or negative 

E2 onward processes curren t 
progra m line , ch ecks and 
ignores spaces between 
keyword s and diverts to 
ELSE routin e 

208 key pressed. 56= no key 
20C up perflower case flag 
215 PATTERN val u e 
219 HIRE S x·ax is cursor 

position 
21A HLRES y-ax is cu rsor 

position 
2281228 JMPto EC03· NMI 

interrupt vector 
22111220 JMPtoF430 - RESET 

rou tin e ... 
PCN MAV41985 



routine 
23&1230 

268 

JMP to C5F 8- get 
keyboard chara cter 
TEXT/LORES x-axi s 
curso r position 
TEXT/LORES y-axi s 
cursor position 

269 

26A variou s flags for toggles -
keyclick , curso r, screen 
et<: 

268 PAPE R va lue 
INK value 26C 

2GDl26E 
26f 

screen start addr ess 
number of TEXT/LORE S 
rows 

276/277 timer continu ously 
counti ng down from FFFF 

2£1 onnrd hold value s for 
var ious function s 
(PAPER , INK, SOUND , 
MUSIC, PLAY, CURSET 
et<:) 

2f4/2f6 JMP to ! routine . lf 
undefined diverts to erro r 
rout ine 

2f812FD JMP to & routin e 
307 key repeat/Ba sic 

interpreter speed 
inverse ly related 

30E/10 JMP to interru pt rou tine . 
POKE 30E with 64 
(decima l) to disa ble 
inte rrup ts 

Table 2 - error messaee 
addresses 

C4&3 Out of memory 
C9EE Return without GOSUB 
C9rl Undefined statem ent 
CC3A Printer error 
CCAA Redo from start 
COEO Extra ignored 
CEl6 Type mi smat<:h 
CFU Syntax 
D29D Bad subscri pt 
D2AO Illegal quantity 
D2A5 Redim 'd array 
041( Ille gal direct 
0421 Undefined function 
DS3f Formu la too complex 
D6C7 Str ing too long 
DA22 Bad until 
DA72 Display type mis match 
E97C 
D8EO Overflow 
DES8 Divis ion by zero 
E54A File e rror /load aborted 

Table 3 - keyword tokens 
80 EN D 8D FOR 
81 EDIT 8[ LL!ST 

. 82 INVERSE 8f LPR INT 
• 13 NORMAL 90 NEXT 

84 TRON 91 DATA 
85 TROFF 92 INP UT 
86 POP 93 DlM 
87 PLOT 94 CLS 
88 PULL 95 READ 
89 LORES 96 LET 
8A DOKE 97 GOTO 
88 REPEAT 98 RUN 
8C UNTIL 99 IF 

9,\ RESTORE C9 
9B GO SUB CA 
9C RETURN CB 
9D REM cc + 
9E HlMEM C1) -

9f GRAB « • 
AO RELEASE CF I 
Al TEXT DO t 
A2 HIRE S 01 AN D 
Al SHOOT 02 OR 
M EXPLODE 03 > 
AS ZAP 04 
A6 PING D5 < 
A7 SOUND D6 SGN 

A8 MUSIC 07 !NT 

A9 PLAY D8 ABS 

AA CURSET 09 USR 

AB CURMOV DA FRE 

AC DRAW DB POS 

AD CIRCLE DC HEX$ 

AE PATTERN DD & 
A1 FILL DE SQR 
BO CHAR Df RND 
Bl PAPER ED LN 
B2 INK El EXP 
B3 STOP E2 cos 
B4 ON E3 SIN 
B5 WAIT E4 TAN 
B6 CLOAD ES ATN 
87 CSA VE E6 PEE K 
B8 DEF E7 DEE K 
89 POKE E8 LOG 
8A PRINT E9 LEN 
B8 CONT EA STR$ 
BC LIST EB VAL 
BD CLEAR EC ASC 
BE GET m CHR$ 
8f CALL E( PI 
co ! E1 TRUE 
Cl NEW fO FALSE 
C2 TAB( f1 KEYS 
C3 TO f2 SCRN 
C4 FN f3 POINT 
CS SPC( f4 LEFTS 

· e& @ FS RIGHT$ 
C7 AUTO f6 MID$ 
C8 ELSE · n GO 

Table 4 - ROM addresses 
C941 EN D 
C6AS E DIT 
CC8C TRON 
CC8f TROFF 
C9EO POP 
D9C6 PLOT 
DA16 PULL 
0937 LORES 
D8AC DOKE 
D9FA REPEAT 
DA16 UNTIL 
C841 FOR 
C824 LL!ST 
C832 LPRINT 
«DC NEXT 
CADA DATA 
CCC9 INPUT 
DOf2 DlM 
CCOA CLS 
CCfD READ 
CAD2 LET 
C9B3 GOTO 
CA3E IF 
C91f RESTOR E 
C996 GOSUB 
C9EO RETUR N 

CA61 REM 
E95B HIMEM 
E974 GRAB 
E994 RELEASE 
E9A9 TEXT 
E9B8 HIRES 
f415 S HOOT 
f41 8 EXPLODE 
f41B ZAP 
f412 PING 
fB26 SOUN D 
fB86 MUS IC 
Fllfl: PLAY 
f020 CURSET 
f064 CURMOV 
f079 DRAW 
f33 1 CIRCLE 
f2E5 PATTERN 
f09 3 F ILL 
™5 CHAR 
f17f PAPER 
F188 INK 
E93f STOP 
CA78 ON 
D89D WAIT 
E7M CLOAD 

....... .....,_ wont not llttd 1111 Ot'k: l Bak."' vt .1 ROM, 12 ud 13 .... tokeM forSTOR[end ---

0894 POKE 
CB61 PRINT 
C96E CONT 
C773 LIST 
C738 CLEAR 
CC8A GET 
E80D CALL 
CC89 ! 
C719 NEW 
C8CA TAB( 
C871 TO 
0459 FN 
CB68 SPC( 
E7A9 Contains token for 

AUTO 
EA41 ELSE 
CA4D THEN 
CFM NOT 
C898 STEP 
Cf91 + 
Cf8D -
D4DO = 
Df12 SGN 
DFAS !NT 
Dfll ABS 
0306 FRE 
03FA POS 
0917 HEX$ 
E22A SQR 
D48 RND 
DC79 LN 
E2A6 EXP 
[387 cos 
E38E SIN 
E307 TAN 
E43B ATN 
0870 PE EK 
D8C8 DEEK 
DODO LOG 
07EB LEN 
D4DB STR$ 
D81C VAL 
07FA ASC 
0758 CHR$ 
DBEl PI 
DFDO T RUE 
DEFC FALSE 
DA4f KEYS 
D9B4 SCRN 

E7DB CSAVE 
0401 DEF 

C98B RUN (CALLI C765 achieve s 
effect) 

0798 RIGHT$ E1A6 POINT 
07A6 MID$ 076f LEFTS 
cam jumped to on program break 
CSF8 gets keyboard cha racter 
f430 RESET rout ine 
E6CA keyboard interrupts on 
E608 keyboa rd intem.tpts off 
03FD produces value from Y 

register 
FS78 prints character from 

accumulator 
0867 floating point to intege r 
D8D5 integer to floating point 
F729 prints CAPS on stat us line 
n3S clears CAPS message 
E4A8 act ua l loadingpartofCLOAD 
E57B actua l sav ing part of CSA VE 
F70E display s authors ' names 
f&IA CAPS on/off toggle 
f42D cold sta rt routine 
F7EO defines a lternate characters 
C6E8 finds addreas offtrst byte of 

specifi ed line 
E79D ASCU to integer 
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The way we see it, technology has suddenly got qui te 
a race on its hands. 

There 's no other home compu ter in the world that's 
so expandable or so updatable as the new Enterprise 64. 

And if you're wondering quite how we've managed 
that, kindly take a closer look at the outputs on our remark
able new machi ne. 

You'll notice that amelngst all the usual sockets and 
termin als, we've gone and incorporated a special 66 -way 
expansion port. 

This will accept a whole range of new per ipherals that 
are in the pipeline. Includin g those that are a mere twinkle 
in the eyes of our hardware designers. 

We thought this expandabil ity principle was such a 
good idea, we applied it to the Enterprise's memo ry, too. 

Even in its most basic 64K fonn, this puts more user 
RAM at your disposal than almost any other competitor. 

But plug in our special Ram packs to the base unit,and 
you can progressively increase that figure to a aul y extra
ordinary 3,900K 



No1 Iha! !hat's !he only challenge we present 10 today's 
ambitious programmers. 

Wilh a screen resolution of up lO 672 x 512 pixels, 
256 colours and a high speed video processor, !he Enterprise 
will ou1gun all bu1 !he highest qualiiy 1V monitors. 

And !he sophisticated sound chip generates no fewer 
lhan 4 voices across 8 octaves in full siereo. 

Combine the two and you can create effecrs that 
leave today's games looking like pub video tennis of the 
mid-seventies. 

For anyone with literary aspirations, the Enterprise 
also comes complete with an integrated word processor. 

Whilst the really serious user will be delighted 10 

discover analogue RGB and 1V outputs, as well as parallel, 
RS423 serial and network ports. 

Both Cobol and 'C' will be available ,vilh CP/M run
ning, and you can even use Lisp, Forth and ZSO assembly 
language on cartridge without encroaching on user RAM. 

The new Enterprise 64. 
It hasn't just overtaken technology. It's left every 

other home computer straggling in !he distance. 

ENTERPRISE 
COMPUTERS 

WITH OBSOLESCENCE BUILT - OUT 
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The Single Source Solution for 
ALL Computer Communications. 

Modem House are pleased to announce the following special 
offers, available from your local dealer, or direct by mail . 

Micro Packs 
All micro packs include all necessary item s 

to turn your micro into a communicating machi ne 

Open the door to a whole new world . 

Spectrum lall model s) 
VTX 5000 modem 
Optional extras for use with VTX 5000 
User to User software (on cassette) 
Ascii format software to link to bullet in boards etc 

MICRO PACKS 
BBC B mic ropack 
Commodore 64 micropack 
Commodore Pet range 
Apple II range exclud ing I le 
Apple llc 
Dragon 32 & 64 
Tandy Model 1 & Ill 
MSX machines including word processor and database 
ACT Apricot 
ACT Sirius 
Victor9000 
IBM PC & most compatib les 
Dec Rainbow 100 

Sinclair QL Complete Comminication s Pack 
including V21/V23 Auto Answ er Mod em 

P.O.A. 

Modem 1000 
Modem2000 
Telemod3 
Teletext Adaptors 
TTX 2000 (Spectrum all models) 
Optional Extra s & Spare s 
BBC IMicronetJ Rom 
IBM PC Colour Rom 
IB M PC Monochrome Rol'l 
IBM PC Hercules Rom 
Leads 

MODEMS 

.. (49.95 

(3 .95 
(6 .95 

(59 .95 
(99 .95 
(99 .95 
£99.95 

(129 .95 
(59.95 
(99.95 

(199.95 
( 179.95 
( 179.95 
( 179.95 
( 179.95 
( 179 .95 

(49.95 
(54.95 

(139.95 

( t 29 .95 

(15.00 
(57 .50 
(57 .50 
(57 .50 

P.OA 

A complete range of multi baud rate modems are also available at prices 
ranging from just over £100 to over £2.000. We think it is the biggest 

stock.holding in Europe. Just ring: 

Modem House 
Computer Communication Consultants . 

Iolanthe Drive , 
Exeter . 

Tel: 0392 69295 

PCN MAY4l 985 
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iens are coming in to Attac k your 
BBC Micro. Yourmi ssioni s tos hoot 
own as man y as possible. The 

ali ens dodge like mad , and drop nast y 
l ittl e missiles . 

The lis ting is in the form ofa set of data 
s tat emen ts with a loader tagged onto the 
beginn ing . At the end of each line there 
is a three digit checksum, 

To load, first of all enter PAGE &2900 to 
mak e space for the code. Next type in th e 
loader program and run it . 

Once the load er progr am is correct run 
it and th en type: 
•SAVEAnACKI IIO(H-lr.l1F.a 1100 

Save it to tape or disk and then it can 
be run with 'ATTACK!, •RUN A'M'ACKI, or 
·LOAD ATTACK! and then CALL& IIOO. After 
th at , on ly ATTACK 1 need be loaded s ince 
th e game is 100 per cent machine code. 

Listing ..... 
I F'flR T •0 TO &-11(8 STEP 8 
..'.CH•0 
JFOR S•0 TO ? 
4REAO A•1A • EVAL("l"•A • I 
' ?U1l l0U + T +S) • A1CH •C H•A 

"""" 7R£ ... O A• IIF EVALC"""•A•> •CH THEN PR 
J NT.DATA ERROR IN LJ,...-=- 0 ,L ~ u,.11ae1END 

lll.•L+l 1NE)(T .... 
100 D.\TA A'l,01.A2,00,A0,."f:,20,Fl,32C 
110 DATA FF",A0,02 12F,b<l,2B,BD,0.:,J 00 
120 DATA 2F , A0,00 , B<l,li!Mll,22,:::0 , EE , 2B8 
130 DATA FF,C8,Cf!l , E7,D 0 ,F~,A<l,33,MW 
140 D.\TA BD,70,21,A'l,30,BD,,7,21,ZFC 
1,0 DATA eo,,e,21,eD,,.,,21,eD,,A,2F4 
10 11 DATA 21 , A'il',c,.eo , 4111,1'1,AC,,7C,,3C,7 
17 0 DATA 8D,41,l'il',20, 12,17,A5,EC,2CI 
180 DATA C'il',C9,00,FA , A9 , 08,A2,N,4AF 
l'il'II DATA A0, 2 1,:t,,Fl,FF , A9, 08,A 2 ,424 
20 0 DATA 0C , A0,21,20,Fl,FF , AC,,16,3q,E 
2 111 DATA 20,EE,FF,A'il',0.l,.0 , EE , F'F , 4C':I 
2:0:0 DATA Aq,J3,211,EE,FF,A<l , lllF,2tl,JAI 
230 DATA EE , FF,A'l,07,20,EE,FF,A'il',553 
24 0 DATA 0U,20,EE,FF,A9,00,211,EE,3C4 
~ li!I DATA FF,A'il' , 00,211,EE,FF , A'il', 13,471 
260 DATA 20,££,FF,A9,0A,20,£E,FF,4CD 
..!70 DATA A'il',0C,20,££,FF , A9,00,20,38B 
280 DATA EE,FF,A'l,&0,20 , EE,FF , A9,54C 
2'111 DATA 00,20,EE,FF,20,41,16,2tl, 2A 4 
300 DATA AB, 16, 20, 42 0 I 7, A9, 05, 20 , 298 
310 DATA EE,FF,A9,09,80,45, 19 , 20,3M 
320 DATA 00, 12,CE,45, l'il',A0 , 4,, l'il',319 
330 DATA 10,F,,A9,28,8D,46 1 l'il',20,2E 2 
34 0 D.\TA EF, 1,, CE,40, IC,, 10,FB, Aq,JE 2 
35 0 DATA 28,8D 0 46,IC,,20,56,13,A9,246 
360 DATA 09,8 0 ,45,IC,,20,00, 12,2 0 ,216 
370 DATA EF,15,10,06 ,1 6,2e, 4 C,15,tCI 
300 D,liTA AD,4 7 ,l'il',F0 , 2B,AE,45,19,3J4 
3W D#ITA B0, 01a,tB,<;10,29,l'il',BD,60, 2CI 
400 DATA 19,6C,,Jl!l,9D,2E,J'il,AC,,0i'1,221 
410 DATA 80,44, IC,,20, ?6, 14,AC, 0 01 , 2 3£ 
420 DATA 20,36,17,AC,,04 , 2 0,EE,FF,327 
430 DATA 20 , 52 , 16,Aq,05,.;-0,EE,FF,J43 
441!1 DATA AE, 45, IC,, 80,00, ID, A8, B9 , 347 
4~0 DATA 00 , IC,C'il',01,00 , 03, 20 ,E ll , 2C 4 
460 D.\ TA 14 , J9,M, IC, C9 , 0 2,00,03,287 
47 9 l)ATA 20 . 00,1 , ,11., , 0 0 .1c,c'i1' , 03,ID6 
480 DATA 00,06,20, I C, 1, , 2 e , 1c . 1,, 11e 
490 DATA ll'il',00, I C,CC,,1114,00,0C,,2t1,2<11 
5N DATA A5, 13, 20,A5, l3, 2fl , A5, 13, 268 
,1e DATA 2 0 , 00, 12, A0,44, IC,,F0,"9,38' 
520 DATA N , 70 ,14,2"',11 2 ,14,20,76, 226 
53111 DATA 14,Ao,,0,1c,,Fe,e9,20,1c.2BF 
54 0 DATA 15 , :.i:0, !.8,15,211,7C,l, , AE,261 
'5,0 DATA "'• tC,,FE:, 00, 10, (£, 4 ,, 19, 2A5 
'560 DATA 20,EF, 15,CE,46, l'il' , 111,05,26• 
'57111 DATA A9 , 28,0D, 4 6 0 19,AD,4'5, t 9,2C8 
see DATA C9 , FF , F0, 0 3,• C,D 4, ll,2 0 ,40C 
,.,0 DATA 56, 13, 29, E3 , 13, 2'0 , '50, 13, .::.08 
60 0 DATA AD, I F ,19,D0,0J,4C,CF , 11,2E4 
611!1 DATA 3, 7C, 15,A0,44, IQ , F0,03,2AE 
620 D,11,TA :1'1,76 , 14,AC,,00,8D,,0 , IC,,24C, 
"'30 DATA 8D,IF,19.BD,44,tC,,AC,,0.._,25A 
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64 0 DATA 20 , 36, 17,20, 12, 17,20,Cll, IAI 
650 DATA 16,AD,70,2J,CC,,Jl,F0,06,J44 
66 0 D,11,TA CE , 7 0, 21 , 4C,44,ll,fll9 , 0F,2118 
670 DATA A2,0 1, Z0 , F4,FF,4C , 11 , ll,3:::4 
68 0 DATA A9,00 , 80,47, 19,A£ , 4, , l9,2A2 
690 DATA B0 , 2e,l'il',85,70,80,;::E , IC,,2CF 
700 DATA 8!1,71,A2, 0 0,All,00,A5 , 71,J4IE 
710 DATA cc, , :i,,90 , 22,A,,71,cc,,e0,40F 
720 CATA ll 0 ,IC,A, , 71,C'9,7F , 00,06,4011 
730 CATA A'5 , 70, cc,, £0, P0, 10, ID, 0111, 4 .18 
7411 DATA IA , 51,7 0 ,'ll,7 0 ,CC,,,'5,00,3CA 
750 DATA 05,AC,,01 , SD,47,1'9,E8, 18,.?9C 
76 0 DATA 98 , 6'il', &B, A8 , C0,2 0 ,00 , CE,4'-'F 
770 DATA 19, A5, 70, 6-,, 01,8', 70,80, 31C, 
780 DATA 4B , 19,A5,71,69,0i'1,85 , 71,2D6 
790 DATA ~,3F, 13,D0,0D, 18,A5, 70,27C 
800 DATA OC,,78,o;,7',,A,,71,69,02,3 .,7 
810 D.\TA 8',71,E0,l"C,D0,A6,60,AD,48!1 
820 DATA 48,IC, , 4A , 4A,4A,0A,0A,0A,15D 
830 OAT"' 80,4'il',l'il',J0,A0,4ff,19,ED,3?2 
840 DATA 4'il', JC,,80 , 4A, 19,b0,A2,00, 2'4 
85 0 DATA A0,40,IQ,8',7 0 ,A0,41,IC, 0 J02 
86 0 DATA 85,71,A0,00,80,b0,ljli,!,J,~lr 
870 DATA 70 , C,J,70,CC,,11,oe , 0,,A9,3C9 
880 D#ITA 0 1, 80,IF",1'il',E8 , \8,98,6C,,2 C7 
9"'0 DATA 08,A8,C'il',2e,00,l0, 18,A5,40C 
9011 DATA 7 0, 69,111 , 85,70,0D,48,l'il,2110 
91 0 1),11,TA A5 , 71,09,00,85,11,21i!l,:sF,20al 
C,20 DATA 1:s,00.00,1e,A,, 7 0,oc,,'le,2F£ 
93 0 DATA 8',7 0 ,A5,71,69,0..:,8S,71,3 6C 
C,40 D,t,TA [0,J•,Dil , IE,b 0 1 AE , 4'5 0 1.,,•ttr 
~0 DATA 18,110,.:-8, IC,,69,01,C,O, '0, .. J, 
C,60 DATA IC,,80,40, l'il',110, :;:(, J'9,6C,,2?4 
970 DATA 0111,90, ~. 19,.;.'l'l,3F, 13,00, 2;:6 
9'80 DATA 2 1 , t B,JlO,:.'fl, 1•,09, 78,C,D,:'AO 
9'10 DATA .;:0, 19, 110,2'£, IC,,6C,,0-' 0 90,&4'5 

10011 DATA ~ .1 9,C'il',B0,<10,0C,80,1'0,-E~ 
1010 DATA 18, C,O, '0 , l'il',BD, 60, I P., '90, 2C 6 
10 20 DATA 2C,1'9,b0,A'i,81 , A , QF,A0,:1~1 
10 30 DATA FF,,.·D,F4,P",£0,Ff,P0,0"J,">'4 
1040 DATA ;;_0, ~-, , 14,AC,,81,A- , 8D,A0, ll" 
1050 DATA FF' ,::-0,F4,FF', t0 ,•~,00,0.J, *IC.:"' 
1060 DATA 20,34,14,A'il',Bt,A2,!l.6,A0,38A 
1070 DATA FF',2 0 ,F"4,FF , E0,FF,00,23,5Eal 
1080 DATA A0,44 , 1'9,00,IE,AC, , 01,BD,3.;.>F 
10'1'0 DATA 44 , IC, , AC,, 00,ztl,Jo,17 , 18,18a 
Jl00 DATA A0,4 0, IC,,09,0B,8D,42,19,25F 
11111 DATA A0,4 1. IC,,4'9,00 , 80,43 , IC, , .:'5• 
1120 DATA 20,76,14 , 6.0,A0,41,IQ,C9,20A. 
1130 DATA 7A,00 108,AD,40, 1'9,CC,,E5,406 
1140 DATA '90 ,0 1,60 ,I B,AD,411,l'il',6'il' , 27B 
11'0 DATA 08,80,40,IC,,AD,4l,l'il',6C,,2'5£ 
116111 DATA 00,80 ,4 1 ,l C,,bO , AD,41 , 1'9,24 E 
117 0 DATA C'il,78,D0,08,AD , 40 ,1C,,C9,ll:a:8 
1 180 DATA eo,11 0 , 0 1 , 60, 18 , AO, 41!1, IC,, 2BC 
IIW DATA E'9,87,BD,4 0, IC,,A0,41, IC,,20D 
1200 DATA £C,, 00 ,BD,41,1. , blll,A0,00,200 
121 0 DATA A2 , 00,AD,42, 1'9,8', 7 0 ,A0,14C 
1220 DATA 43,IC, , &5,71 , A'll, 55 ,,1,70,.JI I 
1231!1 DATA C,), 70, 18,A,, 70,6C,,tll ,9,,3tD 
124 0 DATA 71i!1,8D , 48, J'il', A5 , 7 1, 6C,,0 0,20D 
12,0 DATA 8',71 , 20,3f' , 13 , 00 11!1D,18,25D 
12b0 DATA .,., , 7 0, 69 , 78,85,7 0, .,., , 71 , 401 
127 0 DATA 6'9,0..!,85,71 , E8,E0, l!lal,D0,3FD 
1280 DATA 03 , 60,IB , AD,42,19 , E'il',00,33C 
12"9'0 DATA BO, 42, I C,,BD,48, 1'9,AD, 4 3,2C6 
! JN CATA 19 , IEC,, 00 , 8D , 43,1'9,20 , 3f',24A 
13 10 DATA 13, CC,, 07, 00 , 10, 18, AO, 4?, 207 
132 0 DATA l'il,E9,77,BD,42,1'9, A0,43,J51 
1330 DATA 1'9,EC,,02,BD , 43,l'il,CC,,35,2EB 
13 4 0 DATA 80 , 08 , 20, 76 , 14,A'9,00,8D , ~ 
13,0 DATA 44,l'il',60 , AE , 45,JC,,18,110,2'1£ 
1360 DATA 20, IC,,£C, ,0 7 , 'il'D,20 , IC,,BD, 2BC 
1370 DATA 2E, 1-J,EQ , 00 , '90, 2E , JC,, 6 1!1, 27• 
13El0 DATA A£,45,19 ,1 8,90,2Ql , 1C,,6C,,283 
13<10 DATA oa,c,o,20,1c,,110 . 2E, l '9,6'il,241 
141!10 DATA 00 , 'i10,2E,19,C9 , 7 F, C,0, 113,2Jl.f' 
14 10 DATA 20 , IEII, 14,60,AE, 45, I C,0 18, 2A3 
14 20 DATA BD,2 0 ,19,EC,,00 , t;,D, '20 , l'il' , 2 85 
1430 D,111,TA B0 , 48,19 , 80,2E,19,E9 ,00 ,2011 
144 0 0,tiT A 'il0 , 2£,IC, , 20,JF , 13 , C9,07 , 224 
14 5 0 DATA oe, 11. 18,IID,20,t'il',EC, , 77,34F 
1460 DATA '90 , 211, 1C,, I 0 ,2£, IC,,E '9,0 2,2~ 
14 70 DATA 'ilO, ZE, !'ii' , 00 , AO, 50 , l'il', 00, 32 A 
14 8 0 0,tiTA 2A , AE, 4 5 , 19, 110, 2E, I'll, C'il, 30 3 
149 0 DATA 35 , 9e,2 0, 80,2£ , 19,<:9 , 711, 320 
15 00 M TA 110., 1c,,Ac, ,1u,eo , ,0 , 1c,, 19 , 2e1 
151 0 DATA 110, 20 , l'il' , 6'il, 08 , 8 0 , 5 I , 19, 2'E 
1, 20 DATA I D, 2E , 19 , 6C,,00 , BD, 52 , 19, 265 
153 0 DATA 20,7C , 1, , 00,A 0, 00,A2 , 00,2'3 
1-, 40 DATA A0 , 51,1'1 , 8',7 0, A0,52,1C,,J24 
15, 0 DATA 8' , 7 1,fll'll , 11 , 5 1 1 70,'il'l , 70,372 
15•0 DATA IB , A, , 7 0, 6C,,0 t , 85 , 70 ,B0,31C, 
1,7 0 0,tiT A a18 1 1.,,A, , 7 1, oc, , 00,e,, 11,206 
158 0 DATA 2 0, 3F, 13, 00,0 0 , 18, A5, 7 0 , 27C 
15C,0 DATA b'il , 78 , 85, 78,A5, 71,6'9, 0 2, 357 
16 00 DATA 85 , 71 , E8 , E0,07 , 00 , 03 , b0,4C8 

10111 DATA 18,AD, 5 1,1 '9,6C,,01,BD,51,277 
1020 DATA l'il , 80,48 , IC,,A0,52,IC,,69 , 298 
1630 DATA 00,eo,, 2 , 1'i1',20,3F,13 , 00, 23A 
164 0 DATA ID, I S , AD, ~ l,19,6'il,78 , BD,28A 
165 0 0,t,TA 51, 1Q,AD,, 2 , l'il , 6C,,0;.?,8D,27"' 
166,0 DATA ,2, 19,C9,80,90,0S,20,7C,2ES 
167 0 DATA 15,A'l,08 0 80 , 5 0 , 19,60,AE,2C2 
1680 DATA 46,IC,,80,00,IE , 8',70,B0,2EC 
16C,0 DATA 00,1F,85,71 1 A0,00,IID , 00,27 2 
1700 DATA 20,51,70,C,1,70,6 0 ,AE,46,J36 
I ?1 0 DATA IC,, 18,110, 0 0 , IE,OY , 01,C,D,21.J 
172 0 DATA 00,IIE,80,48,IC,,JI.0,00,IF,IEB 
1731!1 o.-TA oc,,m0,c,o,00, 1F",20,JF, 13, 1c,1 
174 0 DATA OO,IE,18,BD,OO ,I E,6C,,78,2C2 
175 111 DATA 90,08,IE,80,00, I F,bC,,02,21!1-Z 
17b0 DATA C,O,Gl0, IF,C'9,fl0 , fl!l,l!l'il' , 18,216 
177 0 DATA BO, 00 , tF,£9, 4A, 'il'D,00, lF, 2C B 
1780 DATA b111,A0,0e,11'9,30,21,20,EE,310 
17C,0 DATA FF,C8,C0,16,00,F,,20,96,508 
1800 DATA I0,00,18,A2,Gll , 110,57 , 21,2i.6 
181 0 DATA 0'9,01,90,57,21,C'9 1 3A,D0,352 
1820 DATA 2' , A9,30 , C,D,:)7,21 , E8 , F£,3FC, 
1831!1 DATA ,7,21,80,57,21,C9,~A , 00,390 
1840 DATA 15,AC, , 30,C,D,57,2 1,EB,F'E,:JEq 
19-,0 DATA , 7 , 21,8D,.,7 , 2l,C9,3A,D0,3SII 
1860 DATA 05,A9,30,9D,57,Zl,AC,,JF,211B 
1870 DATA 20,E£,FF,AC,,0t,.'9,C'£',FF',4C4 
1888 DATA A'il,0t,20,EE,F F, A2,Gl3,AC,,40S 
lOC,0 DATA ll,2 0 ,£E,FF' , A9,06,-.'...,,E£,JDB 
1900 DATA FF,eo.,1.21,20 , EE,F'F',CA,"0J. 
1'910 DATA Jl!l,F7,60,A'il' , lt,:::e,EE,FF,4°:f 

::~ :~: :::::::::~::~::::}~:~::~( 
l'il'40 DATA 0 1,Ztl,f'C',~F,AD,70,21 , :"0,.J.bC 
1'95 0 DATA EE,F'F",60,A.' 1 09,BD,b0, lll,4J0 
l'il'60 DATA oc, . 1(!1,7D,b0,11,qo,.:( . IC,,26~ 
l'il7 11 DATjli CA,10,F2,A'il,04, ·0,£"£ 1FF,4% 
199111 DATA A0,00,AC,,IF.20,£E , FF,A'9,41E 
IC,'10 DATA 01,-.0,f £,FF, A9,U3, 0,Ff,30"> 
200 0 DATA FF,A'il',ll,2111,FE,FF,A9,Gl:J,•7 2 
2 010 DATA 29,££,IF',IIY,'18, 1,.0,f.f,•'" 
~:;:0 DATA FJC,ce,ce., 10,00,F"i,.-'il,0'5,">l!IA 
2030 DATA ~,E{,F'F,A'),£C,('t;l,f ,00,ft l'il' 
2040 DATA F".-.6e,A:',0C,,AD,00, .. f , ~ , 10A 

0,0 DATA 49,69,38,6A, 0A ,. ,0. ,.'f,J ... C 
~ DATA ,:C:, IIU,.F,;'£,00, 'f-,AO,l"',11>8 
"070 DATA 2F,90,01!J,lfl,4A,4A,4A,9D,.-62 
i-ltm DATA 60,IB,CA,10,0f'",6rl,0.-,0A,2A8 

:-OW 0#,TA 0A,A0,JC,,M,Aq,07,;'0,Fl,3~ 
,cJ01'1 (IATA FF,..,0,AC,,07,00,00,,£ .AD, J77 
.ll 111 OAfA N, t, ,q,......,-.69, 3U 1 0ot,0,I,, \';" 
212'0 Nit.TA .">f.,CL,.f,.f',1'11,~,.£,00,IIEII 
2110 DATA :.'F,AD,00, 'f, 4A,4A,4A,4A,.J3 
214 0 DAT.- 4A,80,01,:£,r0,f'l,AC,,ll,~'9'.l 
21"i 0 DATA .0,Ef",l·F,A0,00,.'f', 0,EE 11'0 
.._160 D,11,TA FF,A0,01,lf", .. 0,C'll",FF,AC,,4C,I 
..!170 DATA e>0,;"9,EF,FF,A9,0e,.0, EE,.Jt:4 
2100 D.-TA f.F,A C,,C,pi,._0,CE,FF,CE",00,4ff '! 
«:!'ii'" DATA .. £,OO,IC,ft0,AY,"0,.litl,FE,301 
2;;:00 DATA FF,CE,0111,.;_'E,00 1JIC,b0,00, :IF'7 
221 0 DATA .;:e,fE,FF,A'?,00,.0:0,EE,FF,4C3 
22..:0 DATA A'il',00,._8,EE,FF, Ct ,00,2f,3112 
0:-230 DATA 00,8C,60,"8,0."8,£(,FF,CE,4C7 
2:.::40 D.\TA 09, ;:r, 00, IIC, 60, De, BC, 60, 406 
22' 0 DATA 00,00, 00, 00, l!lil, 00, G'e, Aa,000 
2'..:6-0 CATA 00,00,00 , 00,00 , 00 0 111!1,00,eN 
.'271!1 DATA 00,00,00,00,00,00,00,00,000 
;::,90 DATA 00,00,00,00,FF, f F , "'11,00, IF( 
.:290 DATA 00,00,00 , 0111,00,00,08,011,ellle 
2~00 DATA M,00,1!10,00,00,00,00 , 00,000 
2310 DATA 00,00,00,00,00,01'1,00,00,000 
23 20 DATA 00,00 , 00,00,1'10,M,00,00 , 000 
233 0 DATA 00,00,00,00,00,00,00,00,llit00 
2340 DATA 01,00,011,00 , 00,06!1,00,00,001 
2 3,e CATA 00, 00, 0 0 , H, 00, 00, 0'11,00,000 
2360 DATA 00,00,00,00,00,00,00,00,000 
237 0 DATA 00,00,00,00,00 , 00,00,N,001!1 
7380 DATA 00, 00, 00, 00, 00, 00, 1!10,00, 000 
23'91i!1 DATA oo,00,00,oo,00.110,00,00,000 
2400 DATA 00, 00, 00, 00, 00, 08, 00,"" , 000 
241 0 CATA 00,00,00, 0 0,00,00,00,00,000 
2420 DATA 00,00,00, 00, 00, 00, 00,00,""""' 
2430 DATA 00,00,00,00,0111,9",00,00,000 
24•0 DATA 00, 00,00, 00, 00, 0111, 11!0,00, 000 
.::4,0 DATA 00,ee,oo.00.00,00,00,00,000 
2460 DATA 00,00,00,00,0 0 ,00,00,00 1000 
2 470 DATA 00,00,ee,00.00.00,ee,00,e00 
2 4 80 D.\TA 110,l!IC!l,00,00,00,00,00,00,000 
241;,0 DATA oo,00,00,00,0e,00,00,00,000 
2500 D,111,TA 00,1!10,1!10,00,00,00,00,00,000 
2'10 DATA oo,0a,00,0e,00,N,00,00,000 
2520 DATA 00.0 0 .00,00.ee,ee,00,00,000 
2530 DATA 00,00,00,00,00,00,00,00,000 
2540 D,11,TA 00,00,0 8 ,00,00,00,00,'1'0,800 
2''0 OATA 00, 0 0, 00, 011,N, 1110,00, 00, 000 
2560 D.\T A 00 , 00,00, Gl0,00,l'M,0e, 00 ,000 
2'570 DATA 00 0 00,00,111111,00,01.l,00,0',,000 

15 

16 .. 



Listing (cont) 
25P0 DATA 00,ti'l0,00,01ot,00,0",lihl,00,000 
J5'i'e DATA "0,00,00,00,00,ee,00,00 ,000 
..?6':WJ t'IATA 00,00,00,00,00,M,00,00,000 
..:610 DATA 00,00,00,00,00,ee,00,oo,000 
2b.20 Ol'ITA 00,00,00,00,00,00,00,0111,""'0 
20:18 DATA 00,00,00,0",0111,00,90,Hl,000 
2040 DATA 00,00,00,00,00,00,00,00,000 
20'!10 DAT" 00,00,0e,00,0l!l,IH'l,00,00,000 
2b60 D,1t,T ... 01,li'l0,01,00,78,00 , 01,00,07ll 
2010 DAT ... 0e,00,0..:,oo,o,,00,0..::,00,01,9 
ZbOO DATA 00,00,0.::,00,M,00,0.:· , 00,0bA 
.. 090 DATA F:.:,50,4~,4&,4:i,01>,N'l,00,2'.:1:' 
2700 O.t.TA .>C, O,,'J:1,6Cf , D'il,8A,06,81,,1tC 
2710 DATA .C,41,'i'4 1 118,'"J6,0f',;:0, 6 1 3]4 
27,-0 DATA JC','1.;.·,JS , ~~ •• ,.,4A,50,56,200 

730 DATA '"JC,6 ,b8,Af,.J .. ,0A,5J.l,4F, IA 
2740 OAT" -.1, , ">'i, :1!1,4F,00,00,JC,1'0, I4f' 
.. 7,0 OATA 'E,'"J:J,~4, .. 0, 1!1,,~ 1 4A,'"JJ,ID .. 
2760 DATA lcWl,..-S,,51'1,·4F , 411,45,•.•,41,IP2 

7f0 OATA 5._,00,00,4 ... ,:!l. 0, "0, o,, 128 
Z7B0 DATA .;":0,.;':0, . ·U, 4C,4'11 , ... 1, :ii!J, .~~, 174 
2798 OATA Jl, !0, 10, JA,4<':.4 ... ,!.R,-t',104 
2fl00 DATA 2~ , 11, 1.A,<Co.-, -.:J,'5;", .'0,26, IC:J 
.:'910 OATA 46,•6,4b,J•.eo,00, -.1,11,11,11• 
.'.'R20 DAHi 4·t,•D.•1 , •9,or,;Ql,4A,-.1.:21ei 
~J~ OA:-A ,L,&0,•t.•!.,"l?,fll.l,Ci.,,~A,lC: 
2'A4U DATA 1 ,.0,.'.'111, 0,:.1"1. ,'1,21,'11,4(,11[ 

0 DATA 44,41, ."fl, '5" 14"1, '>4, •I .0(), IEII 
;._1,<,9 DAr A 1110,fl.4,lfl,:0, ·0, l'l, ,1,'11,.0,t l C 
287''J 0ATA ~0 , 4.J,4D,"',0, ft, J,"10,""JA,IAD 
;;:fl'Hi.! 0.,,.TA 1t.·, .. F , .. "l,.l'l,4f ,: U,31,UI•, 1111 
&tJ<;l0 DATA 00, bE, :·A, l'I, l'I, ~PI, 'II, .:1'1, I JS 
2WO t_'IATA .0,4A,'53,-,,,;P1,°'0,4f,41,.'.'IY 
~"' DArA 4~,4 ,41,'5 ,:!A,4A,",J,.., 0 14] 
~ ... 0 DAlA :'0,-.b,4Z, 41 , '*>Z, .IA,,,A, "13 , ..... 
2910 DATA ".> ,.:II!,-,.,, 4'F,41'l, .... • ,41 0 • '• 

.. 940 DATA '5 1 0(1,00,78,1:.', t,41 0 :11,lC,7 
2"-''50 DAlA ll, 1'1, 0,•C",•4,•J,.0,'52,IP.,, 
2<160 OA!A 4"- 1 "-'1,4r.li"D,1'1'1,8'.t,J0, .,,IM 
.. >q70 0AlA '0, .0, 0, "91, ·0,,,,,40 0 ')0, lf't 
:?4i180 OATA 0",'lf-,0A,00,,'10,P.~,,11'l,P.~,l,'llll 
;(<190, DATA 00,K,l'IA,OO, tr, "'9 1 1<',2'8,i'M.c 
3'1.,0 DATA 14,'l'9 , 1C,"-",1'10,2"',28 1 00,Ql·A 
-«110 DATA 00,03,0.,i,Wl,U..,.~ 1,0 ,oo,einA 
3"1&1'l DATA ~.ll, 1'10,""!,1"0, 11.M.OO.'°' 
30,oi'l fJ>\TA 00, 11,W,"'91 . .... l'I,°'"· .. ""• 
"1040 DATA 4&,•'1,4 .... 1. .... en.00,..,1>, 1!118 
10':10 DATA 1.,21: , 4F, II, I ,·"'·-·,;,,•, ,11f 
30b0 DATA 4•, , 41,.0,..,2,• '1 ,">4,4f 1 0L1,lff. 
311170 DATA 00,110, Hl •. "i'I, 0,.1, •. e, 0, ,,e 
J~0 DATA 42,4E",4,,20,4F,31,3J,00,ll' 
310111 DATA 00,0,,00,011,00,M,00,00 1 0 0A 
3110 DATA 00,03,0..:,00,01,03,03,00,00C 
3121'1 DATA 02,:J.0,20,0 2 .0;;,30, .;.0,0 2, eAe 
3131'l DATA 00,J0,.20,00, 14,28,JC,1!0,0C8 
3 140 DATA 14,28,3C,0 0, 3C,00.14,28,0F0 
JI 50 DATA 3C,H. 14, 28, JC, 00, 14, 28,0F0 
3160 DATA 28 ,00,00,28,44,41 0 20, ,2 ,147 
3170 OATA 4, ,54,4E,0D,00,IE,18,20,1EA 
3180 OATA 20, 2111, ;: 0, 2"0, ;;'0, 43, 40,,0, 180 
3190 DATA ..:0,2J,33 , 3A,42 ,4E,4,,~,IA5 
J;00 DATA 4F,31,J4,00,00,C8, 2 A,20,103 
3211! DATA :;:>0,20,:::.0,29,Z0,4A,53,,2, 181F 
3.;.>20 OATIII 2'111,,0,4F,4!.,4,,42,41,,..:,224 
3230 OAT.-. 3A,4A,'53,'52,;:0,4E 0 4,,'.,41,21A 
3240 OATIII '52 0 3A, 4A , ,J, ,2, :i.:0, 50 , 4F, ~JA 
32'0 OATA 41,4,,4.,,41,52,00,~0,02,244 
32b0 OATA IC , 2£,4F" , Jl,34,:;.'0,2'111 ,4A, 198 
3270 DATA '53,'52 ,ze, ,.., ,.., , ,,3,,4,,F, 2b4 
3280 DATA 4F,40, 5 F, 46,45,,2,44,49,26' 
3290 O#ITA 47,00,ft0,DC,12 , 20,2111,20,1A2 
3,00 OAT.-. M,A0,Eb , b3,8..: , 1E,oe.co,,03 
3310 DATA JC,08, CA, 15,BE,8', 71,AE.,4M 
3120 PATA DC,D6,A<,J,F3, 13,0A,84 , D6,59? 
333121 DATA F,,c0,e7,33,43,9?,.:F,31,32'9 
3340 O#ITA 03,C0,88,39,74 ,F F,5A.C0,4E I 
33,0 D,111,TA El, 10, 7E, 14 1 A4 , ~,•F,8F ,380 
33611 DATA U,,..:4,0,i!, , EF,14,90,94,09,340 
3370 DATA 42, 70, IC,'54,A9,E• , E6,36,308 
3380 OATA 77,3E , F3,2C,1F,C5,.IC,JC,3a0 
3391! DATA 40,"'1 4, Af:,40,FF,F2,IE,7F,441 
3400 DATA F9, lf",51,'l<J.l!C,16,,,, 7D,396 
3410 D,,l,TA C6,12,A2, I C,!-C,11,'i'E,D4,,t'5 
34 20 D,,1,TA ..:0,24':,23 , 4'.8,..:8, 23,2 6, 22 ,130 
3430 DATA .?J, .. 8,2 1, ;;b,20,2C,2t,28, 13"'1 
3440 DATA 2',27 , 2C , 2A,20 , 2C,,2 4, 20 ,1411 
3450 O.-.TA 22.21,24 , 2b,]C,2C,2£,26, 139 
3460 D,111,TA ... C, 27,23,2',21,2 6, 20 ,2 7 , 142 
3470 DATA 2E,2D.27,21,21,21,20,i8, 144 
3480 DATA 27,23,23,29,24,28 , 20,21,130 
3490 DlliTA 23, 20, 2A, 23, 26, 2b , 20, 2E, 144 
3,00 DATA 2'9 , 2A , 2'9,~,24 ,.Zl, 21,23, 138 
3'510 o.-.TA 26 , 24,2"',:.!6 , 2:C, 27 , 24,22,130 
3,2"' DATA 2e,23,2A,20,20,29,2D,21.146 
35""10 DATA 20,2b , 2C,2D , 27,2C,27,26 ,14 C 
3540 DATA 30,:lA,,3,,4,41,Lli!l,52,4",,;w,t 
3'5'51!1 DATA ,4 ,4 C:,~,, C,'56,4,,4(,')J,~A 
3'56" DATA ,4,,2,4,,00,01,41'l,ll,~,1"'11:1 
3,70 DATA 'l0,41,5J,53,20,4C,44,41,228 
3,90 DATA 20,:.!b,4,,4J,0D,01,4A,t2.139 
359"1 DATA 2fiL 20,20.20,4 0,20, 43,40,i,0 
3600 DATA ,0 , 20 , 23,Jl 0 3'1',J4,00,01,1Jf" 
1610 DATA 54 , l ;;/, 20,ie,.·0,20,20,2\'l , 126 
3b:.'0 DATA 0!,04,01 0 04,01 0 04,0 1, 0•,014 
Jb3 0 DATA 01 1 1114,01 1 04 1 0!,04,01,04,014 
3640 DATA 04,02,04,02,1!14 0 02,04,02,018 
36'50 DATA 04,02,0•,0.:",04 1 0.!,04,92, 0 18 
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:J.6.b0 DATA 04,02,04,02,1!4,0..','114,A.~.018 
36?0 DATA 04,0..',1113,0.t,fll,0 ,03,IIJ&·,015 
3"9111 DATA 01,0.:0,01,0..i:,"3,02,03,02,014 
36'90 DATA 03,0],01,03 1 01,03,01,03 0 01) 
3700 DATA 01,03,li!ll,03,01,03,01,03,010 
3710 DATA 01,03,0t,0J,li!ll,r.fl,0t,04,011 
374'.0 l)A.IA 01,04,04,04,04,04,e 4,04,010 
3730 DATA 04,04,01,04,01,04,01,04.017 
374 0 DATA 01,04,01,04,0!,04,0l,1'14,01"1_ 
37')0 0AfA 0..:,0•,02,04,C,2,04,el ,04,018 
371>0 DATA 0~',04,0..',04,IIIL,"4,0],l'l.,,1'118 
3770 DATA 02,04,02,04,00:,04,01,1'12,0t", 
3780 DATA 04,01,04,01,1'}4,l'll,G'\4,01,014 
3790 DATA 04,01,04,li!lt,0•,i.,1,04,01 1 014 
:U00 DATA 1'14,l'll,0,,,01,04,1!1,04,0 1 ,014 
)1110 DATA 0lt,0l.lll4,01,[n,e•,01.01.01') 
18::-0 l'IATA 0•,0t,l!IJ,01,fl3,;,it,01,01,"'ll 
:'1830 DATA ,u,eu.01,01,01, .. 1,1-1 i"l,01 
3040 DATA 02,0.J,el.'',01,0 ,-' ,1, , ,, ,Al'il 
')(M0 DATA 02,l!l"l,li" ,0l 1 0 ,fn,l,'ll_,li!IJ,"'14 
~Uf·A DlliTA 0. ,0.J,0~,l'l3,lll:>,0"l,0 ,0 ""1,PII• 
38"'10 DATA VI, .~3.lll~,01,0•,fi'I ,04,0 ,"lb 
ll3fl0 riATA "94,'11o.111•,0•,ri4,"94,en,Pl..,,"1n 
i&YO DATA "4,01o 0 ... li'!4.l'J4,l-\<i,,0l,l'",fi'IID 
JC,00 tlATA 04,04,04,04,04,04,1!14,04,0.0 
3'910 DATA 0lt,04,04,04,04,i!14,lll4,04 0 0::0 
3920 DATA "4,04,04,04,04,04,04,04,Pl.fl 
39·10 DATA 04,04,04,04,1!14,r.,4,04,i!14,0~0 
3'940 DATA C1,,f,E~,8.;":,B4,FF,FC,96,')CW 
39"i 0 DATA '51.1,,i:1.oo,A8,10,9A,5C,J6o 
396,0 DATA IO,r'9, 19,04,lll7,f!.~,1!14,",: ,32' 
3970 DATA 81,bA,49,EF,60 ,CF, .. J,l"l,4.lF 
3'1'81'l DATA !,A,3~·, 14, 12,47 , 7A , ·n ,AC,.•ID 
3'190 l)ATA 47,1A , CA,4 6,o8,AC,F0,'51,JD0 
4P01! O#ITA 00,2A,09,2A , ,7 ,4 '.';i,'.';il, 41, 19D 
401111 DATA A"1,- 0, 49.911,!!0,0;,aC,.'C,JD4 
40.:0 DATA f>0,04,E2,4£,f9,7£,ED,Bl , 479 
40J0 O#ITA 23,41,36 , C,!-,C0,Dt:,01,8D,.l61 
4040 DATA 03,A0,7f,Dlll,,D,41,64,Al,46F 
4050 l)ATA 9( , 9A,87,67,F4,llll, 11.EC,410 
40t,.0 DATA '52,4'!1,,4 ,4r,00.0 2,oo , 2J, 173 
4070 DATA 2£,52,4'5.'l4,5'l.5 .. ,:·fi'l,4C,22C 
4000 PATA 44,41, 0,23,3J,3'5,1A,4C,la'I 
4090 DATA 44,,8,20 ,2J,.l0,:lA, 4A.'lJ,IE6 
4100 DATA ')2,~0,:,,6,46,46,4b,"l4,IIID,IA!! 
4 \10 OATA lik.1.:,00,;_111,::0,.'0, .. 0,2fl,0CI 
4120 DATA Zli'l,')2,,4,53,0D,02,1C,0C,l'l0 
41i0 DATA .E,,0,4F,41,4'l,42,41,"i2,2:J, 
4140 DATA 0D,0.:,.'lo,IA,2'0,20,.;.-S,,20,0Cf 
41')0 DATA ~0,.2111,4C,44, 41, 70 • .::3,.J6 , lflA 
41Eol! DATA 3A,,'.l,'54,41,20 , ;.6,12,'.l9, 1D:1 
4170 DATA 46,46,00,0:,30, 19,"- ""•· '0, 1.4 
4181'l DATA 20,20,::0,21!1,4C,4•,41,.:'0,l?I 
4190 DATA •C,42,4.:,41,,2,JA,').J , 54,244 
4:..00 DATA 41, 20, !10,00, 02, JA, 11, 20, 13, 
4.:'10 DATA .:'0,ze, ~0,:..-0, :'0 , 4C,44,4J 0 171 
42211 DATA 20,48,42 , 42 , 41,54',3A,!)3,20C 
4 230 DATA , ... , ... l,..'.:0,"i0,28,31,00,0.;:',170 
4. 40 flATA 44, 10, 2E,4C, 4C,4C,•C,20, 10.t 
4~"50 DATA 4C,44,':a'1,;:tJ , 2:J ,J0,00,0 ;.·,161 
42'1-0 DATA Dl,E8,67,A3, IE, Z•,7£,0e,Jc,o\ 
4:."-,0 DATA C0,77,17,.,-,,06,A0,62,F"F,,7A 
4280 DATA 9:J,3C,43,10,D'/,2£,£9,C7,307 
'1290 DATA IC,Al" ,A l,111, 'C,19, A,84,4-,8 
4100 DATA r.a,:1,89,'l<J ,31, 22,bA,71,37C 
4310 DATA Dl,F2,9E,l..:,2A,7C,lll.· ,0 9,4')4 
4:J::-0 DATA D4,2!-,J6,C1,!-,,AfJ,A4,72 0 449 
4310 DATA F6,9f,C'5,00,~A,0'1,J7,"'i'l',4f:C 
4341'1 DATA AA, Cl, 10, "10, 40, I .I, .35, A'I', :n1 
43'51!1 DATA C4,17 , "H ,EF,Bl,14,llf',Dl.54C 
4'.lb0 DATA .l'.l,0f,00,4(,61\,7'!1,09,f4,:'lr9 
4370 O.-.TA 1€',EC,A9,6C,l'}, IO,'X1,C'l,.lf'A 
4300 DATA OF,1F,7£,A2,F3,42,17,79,1D1 
4)'10 0ATA C4,!!0,Al,AJ,01,6C,1£,01,418 
441110 DATA C!l,AF,R3,C6,Y2,l~,08,7A, lt4 "i 
4 410 DATA l'/ , 70,~A,00,80,A4,f!.0, 'D,49C 
442tl MTA 1C,A4,0 .. ,AD,64,40,C3,D"l,:IC8 
4430 DATA £1,17,IA,D7,16,AE,'9 .. ,CO,'!IF6 
4440 DATA 70 , 62, 13,AF,N'", Z7 , 77,A7, '.lC4 
4450 O#ITA 1:s,5c,c0,.-11,:sc,1c,,1F",08,2JO 
•4611 OAtA Q<J, ll'l , 26,CE'.,Dl,06,"IF,6f!,3£"'5 
44"'10 DATA 0-• , co,c0,1E,C5,E£, 1 2,Nl,4:lb 
4488 D,,l,TA Fb,M,7F,79,J7,br ,"•, BS,.Ja.l 
44'1'0 DATA 76 1 18,06,03,2"5,Fb,09,04,3-,F 
4",00 DATA ffl,"'17,A•,'i'D,3'1',!,4,7!-,27,"IF7 
4'510 DATA '5C,67,CF 1 7'9,0C,OJ,£11.· •,4F7 
4')20 DATA 9D,1111, BC,7D,n7,4;:",CF,9f,4,o 
4"\30 DATA 80,C2 0 b0,&4,8'l',4.l,.lY,A. ,37A 
4",40 DATA 09 , 70,9f" , 67 ,0:>,:l8,0?,07 . ... :I"> 
4''" OAT.-. F1, ll ,A'9,,1!,FO,A•,Br.ce,'!izO 
•'56" DATA 4 A , 0£,3'1,IE,l"!,AA,[)C",AGl,3C3 
4'570 DATA '9J',J.8,Cl,OC,O.,'l'J,Fl,69,'547 
4~00 DATA 46,6 ... ,'57,5t,t-A,47,"i2,7!>,:: ce 
•'l90 DATA 4C,43,,C,"i1,bA,7F,67,•0 , ..,0A 
4bC'l0 OA'TA bA,44,44 1 '1.F,61,4fl,6f"",7C, E!> 
4610 DIIITA 5'5,"Jl 01 '\,61,7n, ... J,1C",l>II, ('; 
4620 DATA 41',6D,43,41,7),'5D,.H,7<,.C 
411,lfi'I OAtA 48,1'1' 0 70,5'1',lC,.,F,7F,19,ZA'I' 
4b4A DATA 69,"',11,l~ .... c,t-r,~",':)',,lt,.,JI'' 
4610 DATA 4 · ,70 0 4:0, 7C,71 ,71,bl"",",(,TJA 
4bb,0 l>ATA "'4 , to.r,46,"b,<',1,4r,.,7,..,A, A" 
4b/0 DATA 41),1< 1 !11,lt:,•t.77,68 1 11 1 ,,, 

46fl" D,111,TA 1~,48,48,4A,4 .. ,1'5,!,..:,4R , 26CJ 
•69.., DATA 58,')'1,61,M,6'- " ,7E,"'if" , 72,3•0 
470-l'l DATA 7.l ,41,, T,•""l, 73, 1:J,J0,30 , 2AF 
47t8 DATA 67.47,')9,4.:,51,42,4r" ,3 9 , 263 
4720 OArA b0,3A, ll,6;:,62,5•.,7,4E,20, 
4730 DATA b0:,b3,'il.b9 0 :J5,7C,'>A,6C,2Fb 
4740 D,,l,TA 68, 70,:JC,')2 1 7A,6D, 37,,1, 2EC 

47'50 DATA 60,b0,4A,40,b9,6C,4B, 79, ~0 
4 760 DATA .lA,lt5,6e,54,41,"'o2,'5"'1,:IA,..::,7 
4770 DATA 6'),4E,65, 7",,."JF.,6C,bB,b!.,307 
4780 OATA :J7,"i,,69,7C , !17 ,6£, 4E,52,20b 
47'1.., OATA b7, 11,b9,4F,,E, 79,'i3,bb,3 .. A 
46t'0 DATA 70,71,!,0,46,,2 ,,0,?l, 5A ,.:FI 
41U0 DATA "!2',51,3'1', 70,4C, 7..',')7, 77,..'.'08 
49Z0 DATA 40 , 77,3C,:tC,4'!1,b4,411,,4,2.77 
4810 OAT.-. J'), 7A,.JF", 44 , 4b, lA, 1'),b5, 2:CC 
48•" OATlli 7 ... ,30,lt4,!.'1,3C,1A,48,bf',..'.'B8 
4851! DATA 618,6C,42,,.·,7 1,bC,7A,48 1 30A 
4860 DATA 7J,6F,J7,61 ,7D,Y,J,,J£, 213 
4910 DATA ,5,'5A,69, 78,5E, 7£,60,51,334 
4 8M DIIITA !>1,!',0 ,7CJ, 77 ,1>9, 71 ,, C,70 ,.J•6 
4990 DATA 4J , 63,60, 38, 38, •I, 30,3C, 245 
4900 DATA "8,0A,0A ,0 J,CIA,01,08,04,034 
4910 DATA 88,2..i,:·0,04,"l,0A,1111,;:ti,0f'8 
•'121'1 DATA 0J,01t , 08,04,0A,01,01,88 , ll!A'5 
4'9J0 DIIITA ""'· 0.ee . 01,08,98,0A,01',,157 
4'1'40 flATA 01.G'.'4,21.'1,,,i,ee,M,88 • .:0,1!.( 
4""0 DATA 88,20,.'.l ,J ."', l!ID,113, ?A,13,19A 
lt'l't,0 DATA 20, .0.a,.~.;,0,.a'l,",3,54 . 167 
•970 DATA 41, .. 0,4A,4;:,4.;:,41,,;,00 . 1co 
4'98rl DATA 03,84,0D, ... F,4F.56,52,:J7,IEI 
4CJ?C DATA -'0,4 Y,•r ., e.co, l'lJ,OC,1 1,IIE ,000 DATA Z0,.0,~0,:20,;:0,20 , 41,')0,l,J 
5fiH0 DATA 58,20,23,34, 38,00,03,90, IAf 
!.070 DATA llil, .. 0,.:0,20,20,20,Z0,41,112 
'5030 DAT4 4F,•,, .. 0,4C,32,00 1 03,A?,IE3 
,040 DATA IA,.0,.C:G'J,20,;'0,:'0,.;_'0,4C,12b ,0,0 OATA 44,41,.~0,,4,4,,,3,,4,JA,21F 
"\0i!,0 DATA 42 0 4~ 0 '51,20,4F,:Jl,35,00,IBA 
,01 0 DATA 0J,AC,l'i',20, .. 0,~,Z0,.:0,1A8 
,08 0 DATA .,0,• C,44,41 , Z0,4C, •2,4,., IEI 
'"" DATA .,.,~.3A,,.J,,4,41,:''11 , 50,Z2' 
5 10111 DATA 00,03, 16, 111, 2" , :.111, 20, 20, 161 
,11 0 O#ITA c,20, 4C, 44,41, L0,•8, 4.:, 111 
5120 l)ATA 42.41,'52 , 3A,,3 , 54,41 ,l0,Zl7 
')130 O#ITA '50,21,31 , 00,G'JJ,Clll,l'l',Ztl,185 
514111 DATA 20 , 20,..:0,,.0,20,4C,•4 . ,9 , 18'9 
,a, e DATA 23 ,31!1,3A,4C,• 4,41,:'0 ,28,1Ab 
5160 DATA ,0,29,2C,,'l',0D,03,CA . 11,l£9 
'5170 DATA 20,20,:'0,2 0 ,20,20 . 43,•D,150 
51EM D,111,TA 50,..:0,23,34,38,00,li'IJ,04, 1(3 
5190 D,,l,TA 11 , .i::Ja,Z0, :·111,..'.0,20, ·12J,lt:" , 113 
'5~00 DATA 4£',45,~0,4F,31 , 3".i,0 0,03,1"'18 
'5218 DATA OE, 12,~0,.:'111,Zli!I, ::1'!,20,:-0, 180 
'5:"20 DATA 01,01,Ff',00,M,FF,00,00,200 
5230 DATA 00,FF,OO,FF,78,6£ , 02,01,ZE7 
')24111 DATA 00, elel,00 , 00, 0111, 00, Z111, 20 , 04111 
5~-,0 DATA 1!10,FF,7E,1£,4.,? 1 41,'5 2,20,2F 0 
,2o0 DATA 4C,44,41, 2li'l,'54,•'l,'53, ,4 , 23 1 
527 0 OATA :'!A,42',4'5,51,~ 0 ,4F,,b,J:J,20A 
,290 D,111,TA 11 ,0 'l ,2'111,,J ,4'.l,4~,'52,4 'i, 112 
')290 DATA ..:0,20,;:0, 2 0, 20,20,20,4C,t2C 
531110 DATA 4'9, ,6 , 45,~3,20,0D,4J,20,IC7 
,310 DATA 4F,"!6 , 33,0D,03,FC,0D,?0,211 
,321'1 DATA 20,;;'0 , ..:0.20,21!1,,2,54,30, 17/t 
53,1 0 DATA i0, 30, 30, 30, 30, 30, 30, 1111, 181!1 
,34 0 l)ATA 10,:'0,4C,44,,&,;.e,23,30, IAI 
,1,0 DATA 00,04, 10,0D,2E,4C,33, ... 0,0F8 
')3611 DATA 33, 20,43,4C, 43 ,0 0, 04, IA, 1'50 
53"'10 DATA 13,.:.'0,,.0,:.'0,20,.,'0,20,4C,llf" 
5380 DATA 44,41 , 20,4C,42 , 42,•t,')2,200 
539 0 DATA 00,04 ,2 4,10 , :'0,;:tl,20,;;'0,0C') 
, 400 DATA 2111, .;'0, 2'11, 20 , "1111, 52, 45, '53 , 1BA 
'5410 DATA ')J,20,5J,50, ... l ,43, 4'5,00 , IEC 
') 420 DATA 20,,"'0,5:J,,4,4!,.'0,4C, ... 2 ,1Db 
'l•3 0 DATA 4.:.',41, '52,0D ,04, 1A, 12, .. '0, l"i0 
5440 DATA 20,2111, ~,.10, 20, 5 3, ....... 41, l9fl. 
,4, 0 DATA :.'0, 72, 6,, 73, 74 , 00. 1114, 42, 2JI 
'4b0 DATA J3,:'0,20.:·0,Z0, ·0,..:0,ltC,llf' 
,470 DATA 44,41. 0,48.42,41,4t,'5._,~04 
!,480 tlATA 1110,l!<!t,ltC, 10, l'l,2'0,,0, .Cl, ~(I J 
'!,4C,11l DATA L0,20,•1.44,41, ·et, 3,"10,lfll 
')'"00 DATA 0fl,0.,,'5b, l.l,.'0,-'9,<0,.0,W"A 
5"i l0 DATA "• 0,'53,,4,41 , 0,48,41,IDJ 
5'520 DArA 4.J,41,5:1',00,R-4,60,11,2'11,177 
5'5Jl'l OATA 0,::'0,;8,:ti, .. 9,4A,"i3,..,.2,lBIF 
"1541tl DATA lb,07, If". 01. ~"· no, 8:l, QO, IF4 
'5'5',0 DATA 84,41,",4,54,41,ltl,41 ,1119,245 
5"ib0 OATA 09,9C,0D,0A, lf",fi'll,11ll,80, I 7• 
'5",70 DATA 83,90,84,41,",4 , 1•,41, 43, 31 1 
!l"ifll!I IMTA 4B,0 ?,0</ , C,(.,0D,0A, IF ,0"', 13, 
"i"i'10 DAfA 0'.l,86,4o,7q,0q,4 ,..,A , M, 6A 
,000 DATA 6"i,7:,b L,0 9,4~ , f,0CJ,'5 ... ,2.'fl 
'5618 DATA b8,~.AD,bl,71,7J,b!l,bf-,3"iE 
"it.~·0 DAfA fi"fl,li'IA, If ,0<',,07,flt,"ICJ,,<,r, lflC 
'>6"1111 OATA 7'1, 7..:,0'i',6A,lof- ,6. •""'•"''1,.."91) 
!164~ r>ATA 7:l,0<1, 74 . 6r ,tw, 7'.l,bO,bF,.'ft,"' 
')b')0 DATA bF 1 f4,l'l'l',b4,6E',77,bl,"0, !Ill 
",#>I._. DATA 0A, IF 1 ~,0A,ff1, /4,bA,b", 1~9 
'56/0 DATA 09,b ~ ,6t- 1 b",,l,0,b9,t.,,7~ •. r 
'51>Ei"1 DA1A li'l?,b '

1
b'5 ,t,1:o,M,1 ',#t"'!l,<t</,,"f<•, 

5b91'1 OAlA 74,"'3 0/t..,, '"• -' D,'°'A, 1r ,Pih, \Ff. 
"!TN'I OA1A fl'l,81,73,68,IF,bl',l",WJ, C0 
"i1!el OATA 79 ,tw,'l"l,.f,ltlt,Cll.\,l l" .tlt>,I 7 

')77t'I DAfA 01!,0, , •~'9,bf:,7~,89,bfl,61,2",>F 
57"1111 [)AfA 16,6"'i,-'9, lJ,09,lt(',69, ,6, "#tl 
.. 741tl DATA b'!>,1'\,~l,00,0A,IF" ,,, ft,11,l">~ 
'7"10 OA(A 83,.,A,20,'-'", ....... I,. , ... ,e,;,, ]£ 

,71,0 DATA ""'·"'·"'l',0'1','°"9,0Y,0<f,A'9,""0 
'/1 ,., DATA '18, 0,52,4<f, .. /,4JJ,1•,lt'[., 0 \fl 

57E<" DATA AA,H,91C,l!,"',,,4~.,'14,,"i,IRA 
'!17-,'l DAT,\", ,4 , 0,4 ,•'I,"' ,•'•,.,ll, ;ac:'! 
5~ OATA fi'l ... , IF ,0El, lfl , 98,81-,'i'O,H",Z78 
,010 DATA 'WI,", .• ,•,J,",.J,09,"i ,•'>. 11 
'lfl&'0 l>ATA '!>4,'l"l,.,:'",4F,"9,09,c,(', , 
'";!,J"1.0 DATA ""t:11,l0, " , JI 4., C,J 4,4 1,1A.t 
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OMMUNICATIONS 
Bulletin board buddies 

shcNlld send deblls of new 
operations and products 

to Tony Dennis, 
l'CN, 62 Oxford Stnet, 

London WlA 2HC. 

Bulletin boards are 
taking to the airwaves 
Bulletin boards hav e become so 
Popular in th e UK that one 
ardent fan , John Wallbridg e, 
claims to h ave accessed no less 
than 50. However , the equip
menttoruna bulletin board can 
be very expensive and many 
budd ing 11yaops (system oper
ators ) have resorted to acquir 
ing secondhand ex-Briti sh 
Telecom modems from Display 
Electronics . They then have to 
invest considerable tim e and 
effort gett ing the thing s to 

au:O~!::.~r ftt>C:rl~tt,er for 
modem manufacture rs to s pon
sor or at least offer hel\y 
discounts to s uch worthy case s? 
That way they could expect to 
sell more modems . Existing 
bulletin boards are already 
massively oversubscribed and 
callers are becoming frus 
trated. 

Perh aps Paul Beamont had 
bitten off more than he could 
chew. His previously very popu
lar multi-micro board Metro is 
now dedicated enti rely to the 
Apple Mac and going under the 
name Mattel. Th e board is back 
in Nottingham and acce&8 is by 
recommenda tion only. It 
appears he got tired of al I the 
VTX owners who could pre
vious ly access his board be· 
cause it was set to the standard 
Presu,1/felecom Gold pro
tocols, not the usual bullet.in 
board ones. 

Thoaewho thought that Dave 
Coles had given up his System 
CBB would be wrong . He's now 
on a new numbe r - 01-301 
4110 . No time waaters will be 
tolerated though . Also, for 
those who are feel ing cosmopo
li tan , why not try thi s board in 
Paris - 010.3312503928 . 

Once on-line addicts see th eir 
quarterly phone bills , however, 
it won't be long before there is a 
massive rise of intere st in 

:::~:: i~~i~i~ u:tn~~~: 
telephone lines alto gether and 
make use of rad ios instead , For 
th is you will need another 
modem and a rad io transce iver 
(and a licence). 

The modema are already 
available from Vomek Soft. 
ware of 50 Mayridge, Fareham , 
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Hant& P014 4QP for ju st under 
£300. An added beauty with 
Vomek' s unit is that the re
qui site son ware is already bu ilt 
in . It uses AX.25 protocol s for 
error checking - a version of 

:~k!i2
:w~:~I (~~~~e:n: 

the term 'packet radio ' which is 
usua lly applied to th is activit y. 

What can you do with it? 
Aside from contact ing other 
packet radio freaks via satel· 
lit.ea, you could also access radi o 
bull etin boards which allow a 
number of use rs to chat to each 
other with th eir keyboards . 
Operat ing at 1200 half duplex it 
would be reasonably fast too. 
Fortunately ther e is already 
public domain sofiware that 
could turn any TBBS host into a 
packet radio board . 

What 's the hold-up ? We11 it 

t~~ .r;~~~::ie
1
::;~~nri~~ 

amateur radio licence there 's 
nothing to stop you sending and 
receiving packets . What is of 
doubtful legality is leaving a 
bullet in board unattended 
while it is automatically send· 
ing and receiving over the 
airwaves . 

In the States they are way 
ahead of us . Certain frequen 
cies were de-regulated , allow· 
ing packet radio boards to 
spri ng up . In Vermont , for 
instance, someon e had the idea 
of relaying tourist information 

~~~eh t~tco':~!;'o~ :~~11s! 
where financial informati on is 
being transmitted in 36 major 
US cities to subscribers. 

VNU ', bulletin boanl , 
CABS , hopes to stir things up a 

~i~~ ,~~;,im~i~inrStte~;~!~ 
communications . By offering 
an occasional 1200 baud ser
vice , perha ps the price of the se 
modems will drop to something 
more resembling the $200 dol
lan they cost in the USA? 

Curren t gossip is that the 
American modem giant Hayes 
will soon have products avail 
able in the UK. BABT approva l 
is blamed for the delay . Their 
first product? A 1200 baud 
modem of course. r...,-. 

MICROTIME 
INTERNATIONAL 

LIMITED 
106A BEDFORD RO, WOOTTON , 

BEOSMK439JB 
Telephone (0234) 767758 /766351 

NEC PC-8201 A 
From Toka l Create 
PASOCALC - ROM based spreadsheet (NEC) £80 

From A..M.P. lncorpo,a ted 
Forth £90 
The Journalist - Unique text formatte r with graphte 
layout display £65 

From Travelling Software Inc . 
Travelling Writer - acclaimed word processor tsO 
Time Manage r- time costing for professionals £55 
Appomtmenl Manager- calendars & 

appointments £50 
Sales Manager - sales act1v1ty/customer notes £55 
Expense Manager- full expense accounting £55 
Projec t Manager- budge1stac1uals/cosls/ 

activities £60 
T -Base - the ultimate relational database system £90 
T -Backup - advanced tape fifing ullhty £25 
IDEAi -the revolutionary outline processor £75 

From Chattanooga System s 
Autopen- full featu red word processor t30 
Autopen N&A-as above w11h name/address 

options £40 
Autopad - a small memory (SK) spreadsheet £40 
Trip- expense account details and !rip log £30 
ChequeBook- personal cheque book record £25 
Book - single entry accounts package £30 
Thie- !ape filing ulilily £20 

From Datacount Inc . (NEC only) 
Data·Oex- automated desktop card index system £35 
Data· Text - text formatting and word processor £40 
Dala·Code - baroode gener~ lion package £30 
Data-Max -database . any record in O.S seconds £50 

From SJIJcon Craltl/Mlcro Time 
PUFS our best cassette based spreadsheet under 
7K £50 
MP LAN- spreadsheel with templates £50 
MSOLVE - equation solver with templates £50 
MBRAIN - lull RPN calculalorw ilh stacks/ 

memories £20 
MLABEL-gene ral purpose labelling program £30 

From Custom Software 
80C85 Assembler- (in 3K machine code) £40 
CBUG 80C85 Assembler De-Bugging tool £35 

(all prices ex-VA T, 50p per item UK p&p , 2ndclass 
post) 

SEND OR RING FOR DETAILS 
TODAY FROM MICROTIME 

Approved NEC Pc-8201A dealer s 
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In your lob, business or profession 

GET THINGS 
GOING 

... with the Philips portable 
computer P2000 C. 
In 16 bit and 8. 
With all the RAM you want - 64K to 512K 
with 32K separate for the video . And disk 
capacity - up to 2x 640K floppies and a 
hard disk. bu ilt-In 1f you prefer. 

CPIM. p -System and 1n the 16-btt version 
MS-DOS provide software for every busi 
ness task and for many hnes of business. 
And practically an the 1ntertaces you need: 
serial punter. external floppy drives. slave 
mon1t0f. data communicat1on. hard disk, 
IECIIEEE. 

The 9" screen 1s glare-free. You have h,gh
resol uhon g raphics . The keyboa rd is low
profile. 

A range of models available - all with free 
software - at very reasonable prices. For 
example a P201 O with CPIM and software 
costs £ 995 plus VAT and for just £ 2995 
plus VAT you get a P2009 with CPIM and 
built-in hard disk. Ask your dealer for 
details or post the coupon today . 

For instant informattOn phone Kingsway 
Data Systems (09328) 68911. 

Pt,$003IIC<>mptUfOIY 
P0 8o• 4P0 . L.onoonWIA4P0 

PRICES 00N()T NCI..UOEVAT 
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ADAPTABLE 
ADVENTURES 

because we recently raided the Greek 
c1assics to adapt Homer 's Odyssey into a 
two-part adventure for the Commodore 
64 for Ducksoft . Rattling good yams are 
prime candidates but don't be afraid to 
dabble in theelass iea too, as Peter Cooke 
did. He turned Dante 's Inferno into an 
enjoyab le adventure for Richard 
Shepherd Software - a surprising 
follow-up w his Urban Upstart. 

We went for a Sher lock Holmes story 
Ever fancied yourself as an adventure writer? The darinc duo of actventuras, i after reading through several until we 

1-~==~== c'='-=c""~ "C"'""'-c'-c---c"="--c~=~~c,c.===~--i came across The Sign of Four. This 
'---- -'M:::i:::ke::.can=d:..:Pet=e::.cGena== "'=•='°la=i:::• ..:ho::cw::....::to'-'p<=l=••::..•:::•::..ada=:,:pl.ttion="=· ------' I lesse r-known sl<>ry involves a hunt for 

It 's said tha t everyone ha s a book in giving a few copies to your friends, so it's fabulous Ind ian treasure. 
them .a nd theadventofutilitiessuch safer to stick with works out of copy- ""-"1s ·,s the one' 
as The Quill suggests that every right . It's also cheaper: permission 111 

adventure player has an adventure mu st be paid for. Once you've settled upon a particu1ar 
inside them too. But not everyone is One other advantage is that you can story the next stage is to read it' again. 
blessed with a fertil e imagi nation . change the stories to make them work as The more you kr. ?w the ins and outs, the 
Fortunately, the one trick that 's open to adventures.Naturally ,youwanttobeas easier it is to adapt. You'll be flipping 
everyonetotryistoadaptsomeoneelse 's faithful to the original as possible, but back and forth , looking for specific 
story into a computer adventure. you can rest easy about making neces- passages or checking fact.a, a great deal. 

Professional adaptations have been sary alterations without antagonising NaturaHy ,youshouldmakenotesa syo u 
made of Macbeth , Sherlock, The Inferno , anyone. go; our copy of The Sign of Four is now 
Rendezvous with Rama and many more , rather tattered , full of underlined sec-
so why shouldn 't you raid the book- Adventure stories tions and notes in the marging , wh•re 
shelves too? Selection of a text should be the least of ideas occurred for mazes , tasks or 

It raises different problems from your worries as there are plenty of whatever . If the book is borrowed from 
devising your own storyline, but it can writers whose work would be suited to the Jibraryora friend, buy a decent sized 
giveyouamuchneededpushtostartoff adventure games , and wh ich is safely notebook for jotting down the various 
with. out of copyright. Conan Doyle and Rider verbs, nouns, messages and so on that 

Copyright laws 
The first thing you must consider is 
whether something is in or out of 
copyright , which is fairly simple. The 
copyright in any written work remains 
with the author until they die (unless 
they assign it to someone else) and then 
with the author's estate for another 50 
years. 

Tak e Melbourne House's The Hobbit 
and Sherloclc, for example. To adapt the 
former, the publi shers had to enter into 
copyright negotiation s with Tolkein's 
estate, as th e author died onJy a few 
ye8J"8 ago, whereas Sir Arthur Conan 
Doyle died in 1930, so h is works and 
the characters he created were out ot 
copyright in 1980. Melbourne House 
was free to contrive an adventure 
around the characters of Holmes , Wat 
son and others, along with as much or as 
l ittl e of Conan Doyle's works as it 
wanted, without infringing anyone 's 
copyright . 

This is why we have also chosen to use 
a Sherlock Holmes story as an examp le 
of how to adapt a book into an adventure. 
As there weren't five of us working 
full-time for 18 months to create the 
adventure , it' s probably slightly less 
impressive than Melbourne House' s 
effort . 

Of course, if something is still in 
copyright, there's nothing to stop you 
having a go at it for your own amuse
ment. But if you want to publi sh it, you 
must have the author's permission, or 
the publisher' s, depending on who holds 
the copyright. By 'publi shin g', the law 
means notonlysellinganadaptationtoa 
software house or a magazine, but even 
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Haggardspringimmediatelytomind ;i n you'll be needing . 
fact, the idea for this article came about The hardest part of adapti ng The Sign 

. : .-~-~~·:. 
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of Four was deciding where to start. 
Much of the early part is simply setti ng 
the plot. In adventure terms, Holmes 
would have been sit ting around in Baker 
Street waiting for his client to arrive, 
then listening to her rather lengthy tale, 
which is fine in the pages of a book but 
not on the screen. The bare-bone s of a 
story is enough to get going on. We 
therefore eliminated a lot of back
ground information , and concentrated 
instead on getting on with the actual 
hunt for the treasure on the Thames and 
through the streetsofVictorian London. 

An adventure game is a challenge, 
and it isn't very exciting to ask the 
player to type WAIT, S PEAK WOMAN, 

SPEAK HOUSE KEEPER for the first few 
minutes. Don't be afraid to cut things 
out; you are, afte r al1, working in a 
different medium, and even a very short 
work lik e The Sign of Four contains 
.something like 200K of information , so 
you'll have to get used to trimming at 
some stage. 

The next step is a map. Some books 
might lend themselv es to mapping 
straight away. For insta nce, Th e Odys
sey did, being a series of encounters in 
logical progression. 

With The Sign of Four, we initially 
broke the story down into different 
sections, ending up with six, and then 
decided how we would approach each 
one. Two were obvious mazes, giving us 
a chance to cover the programming of 
those, while another covered th e search 
for several objects, and another asked 
the player to do certain things within a 
set number of moves. 

We then mapped each section, using a 
blank A4--size student's notepad. It 
might be a temptation to start on a large 
sheet of paper ; the largest you can find, 
but it 's a temptation best resisted. You'll 
probably go through several versions of 
the map, making change s as you go, so 
stick to smalle r sheets which can be 
stuck together as the adventure grows. 
For the same reason, don't attempt to 
number the locations yet. You invari· 
ably find that you want to add one or two, 
and while it's okay on a rough sheet to 
refer to locations as 13(a), 13(b) and 80 
on, you need to keep the same location 
references in the program itself, so 
initial ly use a brief description of each 
location and leave the numbering for 
late r when you're certain you won't be 
changing them. 

Shot on location 
Once the map is reasonab ly settled {it 
will continue to change), take a separate 
sheet of A4 typing paper for each 
location and start to ente r the text 
which will appear on the screen when 
the player arrives at that location . This 
is trickier than it might seem, whether 
you're a good a descriptive writer or not. 
For one thing, don't assume the player 
will go through the adventure the same 
way that you do. Don't begin a location 
description with, for example: 'You 
reach the bottom of the valley floor' if 

PCN MAY41985 

you can then move off to explore other 
parts of the valley floor. The player can 
return to that location , so always use 
description s such as 'You are on ' 
rathe r than 'You arrive at .. .' 

ls the description likely to change 
during the game? It' s much easier to 
make sure your opening sente nces are 
fixed, and add any removable ones at the 
end of the description. It 's very easy to 
forget how a description might alter, and 
put , as a very simple example: 'You are 
in a cave and can hear the noise of 
rustling in the dark,' instead of'You are 
in a cave. You can hear the noise of 
rustling in the dark.' Once the player has 
sorted out what the noise is, and got it or 
killed it or whatever , you still want to 
put up the initial five words with out 
fiddling around adding full stops or 
writing a separate similar description . 
It saves memory, too. 

For each location, imagine all the 
inputs a player may come up with . Some 
adventures are slightly spoiled when 
you're told, for instance, that you're 
standing by a wall, but when you try to 
climb the wall the response is 'I can't see 
a wall.'Cate rforeverythingthat's in the 
description , and allow for a few humor
ous and bizarre responses too. And on 
each location sheet, make a note ofhow it 
connects to other locations, so it's easier 
to enter the necessary movements when 
you come to write the program. A little 
bit of extra plannin g here saves much 
wasted work later. You might be keen to 
get on with the programming, but you'll 
finish the project sooner if you have a 
clear plan to sta rt with. 

But back to the problems specific to 
adaptation. Have respect for the original 
text , bearing in mind that it's probably 
been around a lot longer than you have, 
and time has proved that it works as a 
story. You will need, however, to make 
alterations. In our adventure, there was 
no way that a player could have gone 
through the whole story as eithe r 
Holmes or Watson and got the best out of 

it. So why not make the player Holmes 
for part of the game and Watson for part 
of the game? It's easy to do and adds a 
litt le variety. If there are stretches that 
would be boring for the adventure 
playe r, cut them out, condense the story, 
or jazz them up. 

At one stage in The Sign of Four 
Holmes tries to find a particular boat, 
moored somewhere along the Thames. 
In the book he sends out his famous 
Baker Street irregulars, a gang of street 
urchins, knowing they wilJ return with 
the information he needs. In the adven
ture we sent Holmes himself off on the 
task, giving him a little maze of 
would-be boatyards. 

Other changes are naturall y to do 
with the tasks you set. It's no great 
challenge if the player can simply read 
the book to get all the clues to getting 
·past certain obstacles or the where
abouts of certain objects. Hide the items, 
as Jong as they remain in the same 
·vicinity .Add the occasional obstacle not 
in the book, but try to stay within the 
spirit of it , Holmes wouldn't get lost in a 
maze in Baker Street, but Watson might 
easily mislay the keys to his desk 
drawer . 

How to think up the tasks to be set, and 
how to design mazes, are aspects of 
adventure planning generally, rather 
than specificaJly to do with adaptations . 
One final piece of advice , which certain
ly works for us, is to consider collaborat~ 
ing with someone else. Although we 
have done thi s and other projects 
together, we actually work indepen. 
dently of each other; one does the 
planning and the other the program
ming , which is the aspect we'll be 
considering next week in part two. 

Many adventures are jointly written, 
80 if you find the task of doing both the 
preparation and writing the program 
ratherda'unting , why not look round for 
someone to share the burden? They do 
say that two heads are better than one, 
as Holmes and Watson found. Ill"] 
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MEMORY 
MANIPULATION 

Do YCHI find the memoty on YCH1r 64 restrictive? If so, D,,Yid 
lloltOll smws,.... MW to gel more out of wl..t's alreldy there. 

The th ree vectors are: 
RAM on the ,Commodore 64 is a ROM VALUES ne maximum amount of uscab le 

rifle unde r 40K from Basic. If yo u 1 $F FF A NMl $FE43 
advance into machine code, howeve r , 2 $FFFC RESET $FCE2 
you can program with all 64 K of RAM. 3 $F FF E IRQIBRK $FF48 

Pages 263 to 267 of the Programmers The value stored at $FFFC for the reset 
Reference Guide show some of the vector is $FCE2, or 64738 in decima l -
different memory configuration s which the value to svs to clear the 64. This is 
can be selected by software and hard· only needed at power on , however . NMI 
ware . Bear in mind that almost 90K of stands for Non Maskable Interrupt, 
memory isava i lable;64 K ofROM , 4Kof wh ich occurs whe n you h it Restore. The 
character ROM and 4K of 1/0 devices, followingshortprogramillustrate s this: 
includ ing 1Kofnybb le (4 bit)RAM. The 10 FOR 1 = oro 1• 

main configurations are shown in the 20 READ A: POKE 24576 + r ,A 

tables here. ao NEXT 

Memory configurations 

~8K"-"K~em"'-"al~R~O~M-'--------~~ ~SK~K~em~ al~R~O~M-'-----------
~ 00 ~00 
4KRAM 
SK Basic ROM 52K RAM 
40K RAM 
, .... 1 Normal 64, Value • 55 T.W. 2 No Basic, Value = 54 

8KRAM 
4KUO 64K RAM 
52KRAM 
T ... 3 60K RAM, Value • 53 TMle 4 64K RAM, Value • 52 

checks BRK flag 
interrupt 

JMP BREAK BRK 
Ha ndl ing an NMI is straightfo rward. 

A simp le RTI instruction prevents it 
from interfer ing with your programs 
an d wil l nc.t)et anyone brea k into th em . 

The following code will give your 64 
60 K ofRAM: 

LOX 6 Copies 3 vectors to 
top of RAM 

MOVE LDA T ABLE, X 
STA SPFl"'A,X 

OEX 
BPLMOVE 

LDA63 

STA I 

·Your code 

52 for64K 

TABLE WORNMl ,0,IRQ Three vectors 
IRQ 

n mi rti Ignore Restore 
key 

IRQPHA 

Handling the keyboard 
As the operat ing system Kerna l ROM is 
not present, code must be written to look 
after the keyboard and printing charac· 
ters on screen. Printing is easy enough, 
bu t the keyboard is a 1ittle t r ickier. 

The keyboard on a Commodore 64 is 
made u p of64 keys (plus Restore) wh ich 
makes u p an 8 by 8 matrix. 

All keys can be read separately an d 
you can disti nguish between the shift 
keys. It is only the Kemal ROM that 
treats th em as one. But there is a small 
flaw if you rea d the three keys th at ma ke 
up corners of a rectangle . If, for instance, 
C, M and I are pressed then R wi11 also 
register. The effect is cumu lative - if 
you press Z, then W will also appear. 

The keyboard is phys ica lly attached to 
both ports of the CIA ch ip at $DCOO. To 
scan it, write out the value s 127, 191, 
223, 239, 247, 251 and 254 one by one to 

>-------------- ------------- --< port A at locatio n $DCOO and read back 
lfthe value is put into location l , the 

64 will be switc hed into the appropriate 
configuration. Other configuration s are 
possible but can on ly be selecu,d by 
plugging in expander or game car
tridges . 

Programming with Tables 1 and 2 is 
st raightforward but Tables 3 an d 4 
require house keeping routi nes to look 
afte r interru pts and keyboard handl ing . 
Configurat ion 4 is unusual , as all of the 
110 dev·ices are no longer part of the 
memory . They sti ll funct ion - you just 
can 't read , write or cha nge them . The 
solution is to change from 4 to 3· 
whenever you need to access an 1/0 chip 
and then change back again , as I'll 
explai n later on. 

Handling intenupts 
All 6502chips , includi ng the65 l O (in the 
64)and the7510(Commodore 16) h avea 
three word vector table at the top of 
memory . Th is is why most of these 
machine s have ROM high upi n memory . 
By con trast , Z80 machines tend to have 
their ROM at the low end of memory . 
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40 SY S24576 

60 DAT A 1691 111 1410 24 , 3, 169, 96 , 141, 26 

60 DAT A 3 , 96 , 238, 32, 208, 64 

Once run , h itti ng the Restore key 
(wit h out touch ing Ru n/Stop ) will 
change the border colour. 

IRQ is short for Interrupt ReQuest. 
Whenever any of the I/O chips cause s an 
interrupt, the 6502 check s if interrupts 
are allowed. If they are , the n th e code at 
SFF48 is exec uted and in tum exami nes 
a processor flag to see if a BRK 
instruction h as occurred. As these share 
the vector with IRQs, the two should be 
kept separate . 

The following short bit of code saves 
al l of th e registers and splits interru pts 
fromBRKs . 
IRQ PHA 

TltA 

PHA 

TVA 

PHA 

TSX 

th e values from Port B at locat ion 
$DCOL These eight bytes read back 
rep resent the 64 keys, and if a key has 
been pressed the n the correspo nding bit 
will be 0. 

The following code will do this: 
LOA SPY 
STA IDC02 

I.DA O 

S'TA H)C03 

L OX 7 

set up port A as 
Outp ut 

set up port B as 
Input 

KLOOPLOA ROWTAB , pick up arowmas k 
x 
STA SDCOO 

STEADY LOA $oco1 wait un t il va lue 
settled 

CMPIDCOl 

ONE STEA.DY 

STA COLTAB, X 

DEX loop 8 times 
BPLKLOOP 

RTS 
LOA t()l04 1 X Picks up processor ROWI'AB BVT 121, 191 , 223 : 239 , 247, 25 1, 

flags saved on 268, 264 

stac k COL TAB BVT o, o, o, o, o, o, o; 0 
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Usingall64K 
When configuration 4 is chosen the 64 
can't access its l/0 chips- all writes or 
reads to this area are straight through to 
the RAM. 

I prefer to use the 4K of RAM under 
the 110 chips for stori ng data an d stay in 
configuration 3 unti l I need to get at it. 

Two very short subroutines that 
switch the 1/0 page in or out are: 
10- I N LDA l'>3 

STA > 
IO-OlIT LOA 62 

,n"A > 
RTS 

So any section of code needing the data 
has a JSR IOOtrrat the start and BJ.SR IOIN 

at the end. 
Finally, we have to deal with the 

problem of interrupts, which can occur 
whe n in configuration 4 . This is because 
the IRQ pins on the 110 chips are 
connected to the processor IRQ pin 
direct ly,soan interrupt can be triggered 
with no 110 chips present . As interrupts 
must be turned off, the answer is for the 
interru pt routine to save the CQrrent 
configuration, then switch in the UO 
chips,t urnofTtheinterruptandcarryon. 
The foHowing skeleton shows this: 
l NT PJ-tA 

TX A 

PH A 

TVA 

PH A 

LO A 1 Save configuration state 

PIIA 
JSR JOIN 

JSK 
PI.A 

STA > 
P>.A 
TAY 

PLA 

TAX 

PI.A 

RT> 

Switch in 1/0 
Body of interrupt 
rou tine 

tum off the interrupt 

Restore state 
Restore register 

Accessing RAM from Basic 
The program given here is a machine 
code plus Basic loader, which allows 
access from Basic to the top 2• K ofRAM 
from $AOOO to $FFFF . Normally only 
$COOO t-0 $CFFF is access ible from 
Basic. 

When the program has run it will 
patch itself into the topofRAM and drop 
the top ofRAM pointe r by 82 byte s. 

To use it in your Basic routine s, make 
the first line a DlM A%, 8%. These two 
var iables must be the first declared in 
the program. 

If you want to store a byte value, 
output the address in A% the value in 
8 % and SYS 680. To retrieve a value at 
addre ss A% do a SYS 683 and the va lue 
will bein 8 %. 

Addresse s should be given from O to 

24575 wh ich corresponds with $AOOO to 
$FF FF . The free RAM from $COOO to 
$CFFF correspon ds to addresse s 8192 to 
12287. 

For example, to store the value 56 out 
at location 53280 - the register in the 
110 chips holdin g th e colour of the border 
- use: 
IOD IM A%, 8% 

20 A% = M280- 40960 
308%=56 

40SYS680 

608%=0 
60 SYS6&1 

'10PR INT"VALUESTOREDAT";A%, " IS"j B% 

Line 20 subt racts 40960 to br ing the 
address in to the range O - 24575. Line 
50 clears 8% to show that the value 
really has been stored out and got back at 
line 60. ~ 

Loader listing 
~ RC" MACHINE CODE LOAll£R FOR IJC!C:R RON 
AEAOS 
19 PAJNICHR • Cl47)1"81EUINO Lf>"I 
20 J .. e,FBIH•h&el07b51READA1PC»::(l,A11• 1 •A 
1f>AINT" . • 11NE•1 
25 1Ft< >t9"'841U(NPAINT•DATA (~" 
3" ENO 
teM DATA 76,114,2,76,21 1 , 2 ,16'e, 2 ,177,45 
I 133, 7 48, 7-M, 177, 45 
lele DAfA l:S~,247,24, 16 ~.248, 1~. lhe, 133 
• 248, 1b&, 1e, 177, 4 5, 120, 1t. 2 
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SPECIAL INTRODUCTORY 
OFFER ... ONLY £10! 

.. . pt ..,. month's supply of ~ I Computer 

News .i.solutely free when JOU take""'""""" of our 
.-ill 6--u. introdvctoly offer. 

Y• pa, for 26 Issues 1nd set 30 sent to JOU. 

1111s-U..,'N costJOU lesstllln JOU pa, lnthe"'
-onlJ 33p uch lnsteld of 40p. Post 111d poddnc Is ,,.., 
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Please setld me ..,. month's free supply of ~I Computer News with 
Ill)' spedll introductory six-- Sllbscription for £10. 

OsixmonthsU K .. . ... £10 

OsixmonthsEvrope £17.50 

Osixmonthioirmoil .. £32.50 
O I ~w my cheque mode po yoble to Persona l Compute,- New!. 
O Pleose charge my Acceu/Viso/ Oinen/ Amer icO"I Eap, e"s cor d (detete w+,,e..e not 

opplM:oble) 
Accoun t No. _____ ___ ,Eaptry dote : --------

What type of computer do you use? ·-····- ···----········ -····-·-··· ···-····-- · · ······ 
Do you use it for home/work/educ ottan ? _________ __ _ 

~] I I I I I I I I I I lllltll 11 
Send lo: Subscriplions Dept, 53 -55 Frith Street, London W1 
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LGQK SPECTRUM OWNERS 
L.M. T. 68FXI KEYBOARD 

Featuring A full size space bar with 
dedicated numeric and cursor keypad. The 
LMT 68FXI increases the number of keys 
from 40 to 65. The full-travel sculptured keys 
with high quality prin ted characters 
ensures ease of use . To fit your Spectrum 
computer board into the LMT 68FXI is 
slmpllclty Itself. Full fitting instructions are 
included with every LMT 68FXI . 

ONLY £39.95 (INC VAT . CARRIAGE) 

LMT COMPUTERS, UNIT 2, 
274 BAKER ST., ENFIELD , MIDDX . 
EN1 3LS. Tel: 01-367 0035 

COMING SOON combined disk and printer 
interface for Spectrum only £79.95 Inc VAT . 

/'•I ; ' 
• ' ' 

~ s.:a~.: oa rn~
0

QG • 

- as •e:o I 

TI MA TIC SYSTEMS LTD 
.........,.. .s-,-,__., 
NEWGATEL.ANIE FAREHAM MARKET 
FAAIEHAll,HANT$ P0141AN f'A.RotAM.HAHTS 
T .. : FAREHAM (OJ2t ) nttS3 T .. : FAREHAM (0329) 23f72 7 

DEALER ENQUIRIES WELCOME 

AMSTRAD 
EXPANDABLE RS232 
3 Options 

• RS232 (Aunsprmt",,-m,etc) 

• Parrallel 1aec, .. ,"°"""""'"""1 

• Sideways ROM (G"""'·"""'m,uti,bl$) 

Any mix or al on same board Sottwa,e available IO drive modems, 
cumana, &ouctl pad, Marconi 11ackbal. Eprom programme, 

• CPM software 
to enable file tran$ler lrom Apricot. IBM. Mainframes etc 

• Sideways ROM 
Fully buffered. acct1)t 12 Sideways ROMs olyou, cholceie Modem Or1Yef, Pr111ter. 
Orrttr,graphlcsttc 

Both system& fulty eased and supphed With oper,t ,ng software and ma.....,. 
Mail order welcome. Please send SAE lor lull list. 
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MILES BEITER 
SOFTWARE 

221 Cannock Road, Chadsmoor , 
Cannock, Staffs WA 11 200 . 

Tel: 05435 3577 
U.S. GOLD SOFTWARE 

NtcoCommendeir(641 - . ltt5 t12.t5 
~JoM.164) ..... ___ .•.. 0.15 NIA 
T --·--- tl.15 f11.t5 
T U..IJ NIA 
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U .115 i.'A 

. '5 £1U5 
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Fon~JAJ ........... . tu5 t:12.115 
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NIA 
NIA ...... 
NIA 

........ 0.15 ( 12..115 

,...... sit- or wrh efor toftw_ lh, ,.,.,dint Atari Mel M 
Ple.se phon e for stock s ava ilabi lity on all items. Add £1 per 

item for overseas orders . Access end Visa welcome . 

;.~-•.... . ··-· The anty hi9y aut:ometk: Md prolessional utilit y 
tor tr anstftl"ing Spectn.1m progrwn s from : 
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~ 

=~!?.Ta1::'of~:Perfoonance• PC• 

"A ftllll:llt UWl:J lcr mkrodml uws~ -·-

MoveMead Discount 
Software Co 

....................................... ................................ 
SPECTRUM COMMODORE 64 

.... . . ...... ... .... .. .. .. 1 . .. .. ............................... ..... ... .... ""' 
,_ .... .... ... ............ '" ... ....... ... ... ....... '" ... ............. .... .... 

£-,un1' 1A~ ... "' ... ......... ... "' -- ... ... ..... .. tts '" ........ '" ... _ .... ... ... _, ... ... ... - 105 '" -- ... ... ---, .. "' ,..,_ ... '" _ ... ... ... ·- .... '" Aip&Rop ... ... ..... ._ .... .... '" ~MISIO'I . ... .... .... _. "' '" ......... ... ... -- '" ... KengSlrilllsBd , .. ... 
GlfloilMGods '" "' ·- .... ... -· ... "' -- '" ... - '" "' ....... ... '" .. ,_ '"' , .. -- ... '" - ... , .. WOtldSeries8IMIINI , .. "' Woltds.iesblslbal ... " ' ....... ... '" -- "' "' -- '" "' ..... _ 

'" '" ...... ... "' "'-'"' '" ... _,,_ ... ••• ........ '" ... - ... ... ........ ,., ... """"" ... . .. ·- ... ,,, """"" '" '" -An ... '" 
_, , .. ... .... ,.._ ... "' ,,_, .. ... '" 

Al prices include VAT. Postage and pedling is FREE on orders in excess of 
£15.00. All orders of less than 1his amount we d'larged 0.75p IOWards the COil 
1,000sof moo, titlesavailableforallmac:hines . Send aS .A.E. foftul list. Send 
your chequelP .0 . for the ful amount (~s postage, fl required), IO:-

MOVEMEAD (MARKETIN:ll'MITEO, 
a!:) 55AYlfSBURYSTREET, TCHLEY, 

BUCKS, MK2 2BH Telephone: (0908) 7923213 ~ 
Ordersdesptlk::hedwithin 3daysof reciept of your ordef andtheqoe/P .O. Al 
tapes are offered sutJiecf lOtNailat>ility . E&OE. 

HeW' • 4!.., •• "' '"" .. 
f -~s D't~t, I 

., c:OMPLrn MUSIC svmM 
FOR THE ZX SPECTRUM 

').""J....,....al.P1'9trl~..,"-- ...... 
-~--~Mdbllpful~ uc...-. 
~-~lfflyw-'sU111id'Mlhn~· 

"Tllt~bal"bll--.bll~ """"'..,..~Pl'l*-llnll.-1o--· _.,..._ ~-·111«-1 ...... tl_. __ , ---· ·~ ·uJOl_...,...., __ Uld_a...,_..u:..-,_ac:...,_ 

____ SAElor-ls. __ (i _ _____ Tram""!f'!ri!O-k:ome. - ----- ~ ____ lyby ,..um. ___ _ 

1-•~/POlo<t .......... ...... eu:::;or,~ Pleasesendme(t;co •- ;e-lWRIGGLER £5.950 
. - - MUSIC TYPEWRITER £ 9.~ D MT~ £ 4 .95 0 

debit my~ - No TRANS·EXPRESS, partW O or part @only £ 5.50 0 

~ :::::::::::::::::::::::::::::::::::::::::::::::::::::.~~ --~~ :::::::::::::::: i:~::~NS ·EXUas~:uE'~~R \; :: g 
• - ······· ····· ······························ ··· ········ ···· ·· Doto ••..••..•••..••• TRANS·EXPRESS upgr-. rrom - to cartridge £ 6 .95 0 

NIUJl'I'• ... ff 77 Dyne Road London NW6 7DR "2: 24 tws I!:! :3C o.-dero 01 · 625 9463 "2: ~ 
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The adventure score this week 
reads BBC: 3; The Rest: 0, wiU, 
three rather different adven
tures - al lofthem worth a look. 

The most traditional is Is · 
lando{Xaan (Robico Software, 
£7.95), where the aim is to 
escape from the island by find· 
ing a suitable disguise and 
enough treasure to buy yourse lf 
apa.ssageonasailingship. This 
is one author who doesn't need 
graph ics to paint a vivid picture 
and you begin in Jes,, than 
salubrious surround ings: 'You 
are in a small, dimly lit prison 
cell , filled with the stench of 
death and decay .' The only exit 
is a huge iron door to the north, 
locked of course , although you 
also see an alcove in which is 
lying a seemingly immovable 
chain. You are carrying no
thing and wearing some sack · 
ing which is rough , ragged and 
filthy . 

Escape from here isn't. too 
difficultbutin the heady excite
ment of your bid for freedom 
don't leave anything behind in 
the cell 88 the door slams sh ut 
when you exit, showing you 
now to be in a long east-west 
corridor. There 'salsoa warning 
that the cold chills you l-0 the 
bone, so better do something 
about that fair ly quick. 

It isn't long before you step 
into 'a twisting maz.eof echoing 
corridors'whereeachsoundyou 
make is amplified as it bounces 
between the cold rock walls 
(echoes of the loud room in Zork 
n). Thismazetumsoutto have 
few locations and even fewer 
ways to get throug h it although 
plotting a path isn't the only 
method of dea ling with the 
eight visible exits in each loca
tion. 

No sooner had I got out of the 
maze than I walked slap into a 
guard who seemed to be s nooz.
ing but alert enough to any 
move I made. And there I'm 
ashamed to say I'm stuck un· 
able to creep past the gua rd , get 
him out of the way, or attack 
him with anything more deadly 
than a cloak. I've tried smothe r· 
ing him and wearing the cloak 
round my feet l-0 sneak past, but 
every time I find my head 
rolling lifelessly along the noor 
after a short back and side s 
from the guard 's sword. Rats! 
Despite that , the adventure 
looka promising, with quick 
responses and all the necessary 
features. 
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DEADLY TRIO 
Concentrating on the BBC this week, Mike Getnnl finds himself locked In 

a dismal eel, exploring a haunted house and finally chased by honible 
nnlles In one of the bicklest adventures published ta ate. 

Unusual features are in 
Spoolty Manor one of Acom· 
soft's recent titles which a llows 
up to four people to play at one 
time . This is done by spl itting 
the screen into four windows 
and the position of each player 
is displayed in his or her 
window. The object of the game 
is l-0 explore the ha unted man
or, gather trea sures and escape 
unharmed. 

One person can play alone , 
but that might lead l-0 slight 
problems where two people are 
needed l-0 solve some of the 
tasks. Each player must enter 
their numbe r before the actual 
command and you can play 
eit her 88 rivals or by cooperat
ing. You could have two team s 
of two seeing who can get to the 
goodies first and each player 
can address the other players by 

~:rs:~r~:::~!ftlcl~e;::c,r;: 
player two the message will 
appear in player two's window. 

The game , at £9.95on casset
te, is well presented and comes 
with a booklet that includes 
maps of the manor indicat ing 
that it's meant perhaps for 
younger players rather than 
the lone adventurer burning 
the midnight oil. The four· 
player facility does mean that 
the adventure itself is a little 
more restricted but it's an 

ingenious idea that's being pub
lished under the Acomsoft 
Home Education banner and 
deserves your attention if your 
household has several rival 
advent ure players. 

Even severa l players might 
find it tric ky to deal with 
Quondam the latest adventure 
from the nasty devious mind of 
Peter Killworth author of ear· 
lier Acomsoft. classi cs Philo
sopher's Quest and Ca,t/e of 
Riddl es. 

This time he's joined forces 
with Rod Underw ood and they 
should both be chucked in IA> the 
Goblin's Dungeon with no 
means of eecape for coming up 
with thi s dastard ly effort . You 
can't even SAVE the game with 
out threats of violence and 
there 's a thorny problem every 
way you move as 9000 as you 
start the game. 

The idea just for a change is to 
accumu late as much treasure 
as you can find. Before that , 
though, you have to get out of 
the spider's web near where you 
begin, this being a nasty maze 
with nasty inhabit.ants con
stantly snap pin g at your heels. 
Then there' s a pretty merciless 

~;~,~~;~~:,;~h~~~i°~:S~~ 
turning thi s on and it's cur
tains. A sort of deadly lamp
shade , I suppose. 

There' s no logical s toryline to 
Quondam as you leap about all 
over the place ... or, more 
likely, crawl agonis ingly slow
ly from one mind-boggling 
problem to another, How long 
the sea led envelope of clues 
remains sealed is up to you. One 
for the adventure masochis t at 
a cost of £9.95 on casset te and 
£11.50 on disk . 

Final ly, a mention for Rachel 
Knox of Abergele who was so 
frustrated at being unable to 
find a drink in Deni.$ Through 
the Drinlting Glas , that she 
penned a length y plea begin· 
ning: 

O woe is me, this 
desperate plight. 
Commodore bashing 
day and night. 
At last redueed IA> 
pen this letter, 
Chained to Denis 
please un-fetter !! 
For thi s adventure I 
can't start. 
Where 's that drink 
please have a heart! 

Unfortunately the answer 
doesn't lend itself to rhyme, not 
even backwards. For those 
see.king a snifter : MOOR 
DEBN ITOPE NIMA XE. 
Cheen,! I!"] 
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SURVIVAL OF THE FITTEST. .. 

Personal Computer World announces a special Business Computinll Survival Guide- a guide that explains, 
entertains and educates evel'/OfMI who has bought- or is about to buy-micro computer hardware, software 
and peripherals. to further their professional needs. 
Read it an discover tow to prepare a shortlist nnd out what software can really help- or even hinder- your 

~!:.':.s~~erstandthe •••••••••••••••••••• ~ •• 
communications. Leam how • PRIORITY ORDER FORM • 
togetthebestdeals - and • • 
the best seMC8 - from • 'Ills. I wantthe real facts about business computing today. Sand me • 1iiliiii.;;ij~ 
dealers. • immed~talythe PCWSurvivalGuidaforonly£2.95 plus55ppos,ageand • 
. 'Mitten by a team of impartial • packini. total £1!i0. • 
experts, carefuly selected by • o I enclose a cheque payable to l'l!fsonal Computer World for£_ _ • 
PCW,theBusiness • OPleesechergemyO\lseOAca!ssOArnExOCerdNo: • 
Computing SuNival Guide • E,q,i,y o. · Signed • 
costs an incredibly low £2.95. • · • 
Orderyourcopyoow-you • - • 
may not survive ~hout it • - • ·r~ . ·-·-·· . • Addml • 

•••••••• I Pleasesendthisorderfonnwithyourremittancetof'ersonalComputarWorld. I •••••••••• 
• Subscription Department Free post 38, London WIE 602. No stamp required. • 
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DISK JOCKEY 
Storoge ls no !oncer a sr on MSX machl-, thanks to 

I 

M SX computers come with cassette 
storage as stan dard. Thi s means 
the loading , saving , and file 

handling program s are slow and some
times unreliable . Another option is now 
available with the HBD-50 disk system 
from Sony . Includ ed in the system is a 
set of new commands including such 
goodies as random acce ss filing and auto 
execution program s plus the facility to 
save screen s. 

Setting up 
The Sony HBD-50flopp y disk unitcome s 
in a grey cardboard box which opens to 
reveal a rather business-like machine , 
an in terface cable, a manual , a blank 
disk and a piece of wire . 

The las t item on th e list caused some 
confusion at first s incetheredidn't seem 
to be an obviou s use for it . After wiring 
up th e main s plug and discovering that 
there was not earth lead in the mains 
cab le, the light began to dawn . There is 
an earth screw on the back of th e case, 
ju st like most hi-fi amplifiers. It would 
appear that the piece of wire is attached 
to thi s and then presumabl y to a cold 
water pipe somewhere in the house , 
giving an earth connection . 

Connecting up the system to my 
computer was easy . The interface cable 
has a plug on oneend that attaches to the 
back of the disk drive and a large 
cartridge shaped affair on th e other that 
plug s into t.he cartridge s lot on the MSX. 
Some MSX computers have two s lots so 
that th e drive can be plugged in 
unobtrusivel y underneath . Other s, 
however, have only one, on the top the 
machine. In this case the interface sticks 
out Nlther untidil y but it doesn't get in 
the way . The cable could hav e been a 
little longer. 

In use 
Once everything had been plugged in 
and switched on , the sy stem booted itself 

PCN MAY ·"1986 

up. The disk whirred brie fly, and then 
the MSX went away for its usual 
mandatory meditation period (10 
seconds or so) before the dr ive whirred 
again. Since no AUTOEXEC.BAS file 
was found , th e system asked for the date. 

At thi s point experie nce told me that 
press ing return usually gets around thi s 
silly exercise , and it did - full marks for 
that on e. 

Typing the FIL£s command revealed 
that Sony doesn 't provide any demo 
software with the system , the disk was 
blank . So the next tr ick was to format it. 
This took about 30 seconds via the CALL 
FORMAT command. One thing that be
came noticable here is tha t two drives 
are allowed for, referred to as A and B in 
FORMAT, but at oth er times as 1 and 2. 
They are equivalent but i t can some
times be confusing . 

After formatting the disk , ente ring 
?DSKF(l ) revealed that there were 351 
blocks free. Since the stated capacity is 
360K and thereare9 sectors per trac k , it 
appea rs that each block is 1 K with l 
track for system use. Thi s is fair enough, 
I suppose, but it does seem a wastcof9K 
of storage . 

All of the commands for d isk handling 
are virtually standard Microsoft as 
found on many othe r systems. lf you're 
not acquainted with this standard you'll 
need to get at least a summary . The best 
thing to do is obtai n an IBM PC manual 
that includes a section on disk handling 
- the system s are virtually ident ical. 

Loading and saving programs was 
very straightforward an d vast improve
ment over using cassettes. The filing 
facilities are also quite neat . Setting up 
random access files was a l ittl e more 
difficult than sequential files , especially 
as th ere were no inst ru ct ions in the 
manual. 

Eventually I sorted it out and it 
became obvious that this is a pretty 
flexible system . The added comma nds 

mean tha t using cassettes for anythi ng 
besides saving and loading (CSAVE and 
CLOAD) is a little more complex since th e 
device CAS: has to be specified . 

A very useful feat ure, not avai lable to 
the cassette Basic, is being able to load 
and save th e video RAM. On MSX 
machi nes th is is a separate sect ion of 
memory normally una vailab le to BLOAD 
and BSAVE. The new S option makes 
savi ng and loading screens , spri te data 
a nd so on very easy, and surprisi ngly 
fast. The autoexec facility, a file that 
ru ns at switch on, is also very useful. 

One thing I did try was to see how big a 
file I cou ld create. Theoretically this 
should have been about 350K, but in 
practice was only 120,000 characters . 
Unless each character ta kes up three 
bytes (unlik ely) there is not quite as 
much disk space as there should be. 

Documentation 
The major proble m with the Sony MSX 
disk syste m is the pathetic manua l. It 
tells you how to set up the system and 
takes you as far as formattin g a disk. By 
th is time you've reac hed th e page 12of a 
15 page manu al and the re are no details 
on any of the command s. 

Fortu nately, the review drive was 
used with the Cano n MSX mach ine and 
the MSX Basic manu al includ es an 
appendix that summ arises the disk 
Basic commands. 

Verdict 
Overall, the Sony MSX disk syste m is 
qui te good but expensive . It runs like a 
dre am in compari son to cassettes. There 
shoul d hav e been a lot more documenta 
tion on disk Bas ic but this is probably the 
only drawba ck . The 3.5in disks are 
expensive at just unde r £5 each , but th ey 
do hav e th e adva ntage that th ey are 
tough and reliable. 

The HBD-50 is an add-on that makes 
the MSX mach ine very useab le . The 
only drawback is that th e Hitac h i MSX 
version will , no doubt, use Hitachi disks 
and so be incompati ble with the Sony 
MSX sta ndard. It remains to be seen 
which one will scoop the market . P!} 
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When we started the Workben ch 
series, we promised you a smooth 
introduction to the hardware 

contained within a micro . 
Before a project of any size can be 

undertaken , it is probably a good idea to 
lay down some of th e ground rules 
needed when dealing with electronic 
components. This week we will discuss 
the iden ti fication of some commonly 
used components. This subject is most 
import.ant, especia lly to the beginner , as 
the use of incorrect components will 
normally prevent the circuit from work· 
ing and may a lso damage it. 

Probably the two most common types 
of component are resistors and capac i
tors; they will appear in almost every 
circuit you build. Although the vario us 
types come in many shapes and sizes, 
they almost always identify themse lves 
in one of two ways. The value is eith er 
printed on the component itself or is 
ind icated using a colour code system 
arranged as bars on the body of the 
component. 

Colour coding 
The colours shown in figure l are a 
standard set used for both resistors and 
some capacitors, though they are used in 
sligh t1y different ways for the various 
types. 

The most common type of res istor has 
a series of coloured rin gs around the 
body. Other types are availa ble but are 
seen much less often . Some of these use 
dotted colours and a mixtu re of dots and 
rings. 

When reading the value, make sure 
the res istor is in the same position as 
shown in figure 2, with th e three ring s to 
the left . When read ing the colours, read 
the first two from left to right and write 
down the correspon ding number (in thi s 
case 56). Then the th ird r ing is th e 
multipli er ring or the numbe r of zeros lo 
follow the 56. As our exam ple is yello w 
this mea ns a value of 560000 ohms or 
560K ohms. 

The final loop denotes the toleran ce of 
the res istor . This wiJJ norm ally be gold, 
meanin g a tolerance of plu s or minu s5 %. 
This means that the actual value of th e 
resistor could be anyw here between 
532K and 588K ohms. Other values are 
I %(brown ), 10%(s ilver )a nd 20%(none). 

You will find after read ing the values 
ofa few resistors th at they all see m lo use 
a smal l combinat ion of numbers plu s th e 
multiplie r . These numbers are 1.0, 1.2, 
1.5, 1.8, 2.2, 2. 7, 3.3, 3.9, 4. 7, 5.6, 6.8 and 
8.2, and are known as the E l 2 series. 

30 

COMPONENT 
CODE 

• 1 ..... -
• • - YEUOW 

• 1 

81.U[ """" 

f'Wl :-mclecllaot 

2 ... 

• ...... 
I ...., 

• WHITT 

5 6 4 G<J'-D 111 

-HII I~ 
f'W2:Rnillor 

Oj,fftjt, 
I 2 J 4 S 6 7 

f'WS:1-dllp 

They have been chosen because with a 
H)% tolera nce the values should be able 
to cover the full ran ge from 1.0 lo 9.9. 

Capacitors use exactl y the same 
colour code as resistors. From .figures 3 
and 4 you wil I see th at the familiar series 
crops up here as well. The th ree most 
common typesof capaci tora re; polyester 
which normally use the colour code; 
ta n ta lum which sometim es use the 
colour code;a ndelec trolyt icwhich never 
use the colour code. 

The quest ion of polar ity is releva nt 
only when using the ta ntalum and 
electro lyt ic types. They must be inserted 
into the circui t the righ t way round or 
they will be damaged -so metimes with 
a bang , so be carefu l. One other thing to 
remember is the voltage rati ng; thi s 
must exceed th e power supply voltage. 

Chips 
We also want to look at th e basics of 

integrated circuits (chips). Two th ings to 
remember with all sta ndard chips is th e 

way in which the pins are numbered and 
how toorientatethechip. Figure5s hows 
both these things. 

As you can see, the chip has a notch 
ind ented at one end which we will call 
th e top. Always go by this mark and 
never by the direction of th e printed 
nu mbers on the chip. Once the correct 
orientation is found , the pin nu mbers 
read as shown. Note that pin 8 is on the 
bottom righ t hand corner , not top r igh t. 

Chi ps come in seven basic sizes which 
hav eeitherS, 14, 16, 20,24,28or40pi ns. 
All type s use the not.eh and the same 
numbering system , ie count down the 
left hand side a nd up the right. Thi s 
means th at pin 1 is alway s top left and 
the high est pin num ber is a lway s top 
right . 

Whenever we use ch ipsin a project, we 
will nearl y alw ays advi se you to put 
the m in an IC socket. The socket itself 
can be mounted eithe r way round, it's 
only the ch ip which must be positioned 
correctly. 
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QLBANK 
ACCOUNT 

Fed up with infrequent Bank statements? Avoid Bank charoes 
and keep up to date with OL BANK ACCOUNT. Check your 
mortoaoe HP, standing orders! Budget your bills. 

* Automatic posting of Standing Orders & other regular 
payments or credits. 80 column display. 

* Oefete, amend and even backdate entries. Scroll through 
accounts. 

* Six different entry search routines! 

* Post items to account headings chosen by YOU to suit 
your circumstances. Print out individual accounts & 
summary, eo all payments 10 Building Society or 
Motoring expenses 

* Output of Bank statement & accounts to most Epson 
compatible printers. Makes automatic use ol memory 
expansions. Full instructions and bank account included. 

Cartridge & Manual £19.95 + 50p P & P. Cheques & POs 
to: 

ce npr1me so ft ware 
10 Castle Street , RUGBY . CV21 2TP 

'ff Coventry 10203) 686162 

RESOURCE 
FACILITIES 

Official Acorn dealer. Northern Distributor for Vig/en 

** LOOK AT THESE OFFERS AND 
PRICES** 

BBC SOFTWARE 
DISKJT: ST AT: a detaUed report on lhe program size and stat us of 
each surface of your discs . Oea r single screen display. Print 
option. EZJCOPY: SingJecopyingof aU program s from catalogue 
- menu driven. RENAMEextensions (includ ing Wild Card) 

Disc £5.00 (£6. 90) 
VIEW: Printer -d river: Juki 6100, Sanple l<XKl, Quenda ta DWP, 
Epson FX/RX/MX31DX Cano n PW, KACA Tax.an KP, Brother 
HRl 5. Disc£5 .00(£6.90) 

DISKS IN BOXES OF 10 
PROMAG, SS/48 £10.95 (£13.74); 05/48 £13.95 (£17.19); DS/96 
£16. 95 (£20.64) 

DYSAN, 104/ID £15.95 (£19.49); l<W20 £21.95 (£26.39); 204/20 
£26.95 (02. 14) 
Plastic lockable boxes to hold 100 disks £15.95 ((19.49) 
Acom OFS Upgrades £79.00(£91.98); DNFSROM £19.95 (£22.95) 
Prices in brackets O indude packing, carriage and VAT at 15% 

RESOURCE FAC J LITI ES. 
\l.i,t~rs l ,llll', ll,1ltf,1\, 11\2 71>\ 

I I • 

-------------------------------, 
PREVIEW SOFTWARE CLUB 

Commodore (all), Spectrum, BBC, Atari, Electron, MSX, Orie, Dragon , Sharp 
Receive regular lists of software and peripherals , often including bankrupt stocks at 
unbelieveable prices and new releas es at substantial savings. These special offers are taken 
from our current list, order now! 

DaleyTbompsons Decatblon - Commod ore64 ............................. "£7,-95. 

BackPackersGnidetotbe Universe Spectrum48K ·······················-~ 
TbeHobbit -Co mmodore64 ........... .................................................. ~ 
Cad Cam Warrior -Com modor e 64 .................................................... "f9,9.i 
TbeHalk -Co mmodore64,Spectrum ,BBCa ndEl ectron ................... £'1:95 
International Soccer - Commodore 64 cartridge ............... ............ . £1-4,95 
AaericanFootball - Commod ore 64,Sp ectrum 48KandAmstrad .... ~ 
Elll"eka -Co mmodore 64 andSpe ctrum48K .................... ........... ....... £"t4;')5. 

Alien -Co mmod ore64 ........... .................................. .................... ........ ~ 
Qnicbbotll - Joyst ick ........................ ........................................... ... £tt,J)5_ 

£4.95 
£2.95 
£5.95 
£4.95 
£4.95 
£7.95 
£4.95 
£4.95 
£3 .95 
£8 .99 

MEMBERSHIP (Refundvoucherenclosedwithfirstorde r) £ 1.00 
Join TiiE Software Oub now and receive our latest newsletter and co mpreh ensive lists by return and reg ularly there after . 

PREVIEW SOFlWARE CLUB . th e sensible way to buy you r software. 
•AU stock genuine and fully guaranteed .. Orders rKeiVf! Immedia te attendon •••Soft.ware ~alua tion service. 

NAM DDRESS - - -- - --------

Cheques/PO' s payable to Preview Software Clab . All orders subjed. to availability . Prices inclusive of VAT. POSTING 
AND PACKING (overseas add £ 1.50) 

St:ndnowto :-

L ___ p::e:S.:~::~~ · :O~~·~o~b~l~:::'~:d.::~~~:... __ .J 
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SPECTRUM LIGHT PEN 
ONLY£10 .00 

WORKS WITH ALL 
SPECTRUMS, CREATE 
PICTURES, SKETCHES, 
ANIMATIONS AND 
GRAPHS. PICK FROM 
MENU OF 16 ROUTINES. 
COMPLETE WITH 
INTERFACE CIRCUIT 
(PLUGS DIRECT IN TO 
USER PORn AND 
SOFTWARE PROGRAM 
WITH COMPREHENSIVE 
INSTRUCTIONS, NO 
NEED TO KNOW 
ANYTHING ABOUT 
MACHINE CODE OR 
EVEN BASIC 
PROGRAMMING. 

LIGHT PEN £10 inclusive VAT & PP 

I enclose Cheque/Postal Order for t10 0< Debi1 my Access/Barday 
cardNisa 
No .... . . ........ .. Expiry Date. 

Name .... 

Address ..... .............. ........ . 

Signature 

CUSTOM CABLES INTER NA TlONAL LTD., UnHs 3 & 4 Shire Hill 
Ind. Estate, Saffroo Walden, ESSEX. CB11 3AO. 

PCN1 
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BBC 
Computer aided learning template system for 
teachers. Enables any teacher to quickly acquire a 
library of personalized teaching software. Price 
£25.00 

CBM64 
Dr. John and the Battle of the Entropy; The Energy 
Race. Educational fun game for O and A level/ 
Technician courses. Teaches fundamental concepts 
of engineering and ~eat. A revolutionary new 
approach to teaching with an emphasis on learning 
through play with full back up material. Price £9.95 

SPECTRUM 
O and A level Physics packages 

NEWTONSLAWS ............................. £6.95 
WORKANDENERGY ....................... £6.95 

Atomi c Struc ture - A complete view. Award 
winning 48K Spectrum programme. Illustrates 13 
important Physics experiments with high resgraphics 
and text. Suitable for A level £5.50 
Super BASIC EDITOR. RESERVES spaceforcode in 
REMs, FIND AND REPLACE everything, variable 
speed TRACE, DELETE blocks of BASIC, and much 
more. 48K only. £6.50 

5endto : 
NEW CONCEPTS, 

Rosenython , St. Kevern e, Helston, 
Cornwall TR12 60R 

A powerful disassembler/deb ugger for your QL 
MONOL - 1hc late st program development tool from Hisort. 
MONQL - a versatile and casy· to-use disassembler and deb ugger 

for your Sinclair OLcomputcr, 
MONOL - debug your progr a ms. discover the secreis of the QL 's 

operating system. 
MO NOL - just loo k a l a ll 1hese fcalures : 

- front panel display showing registe rs, me mory and 
disas.scmbly. 

- modify memory a nd registers . 
- sea rch for bytes . words , string.sor even mnemonics! 
- intelligen1 copy of memory contents. 
- full disassembly to scree n, print er or microdrive. 
- single step your progr a ms. ROM or RAM 
- set/reset dynam ic break points and much . much more . 

MONOL - supplic.d on microdrive cartr idge with an ex tensive 
manual 

MONOL - wriuen by Andre w Pe nne ll, MONOL is a must if you 
wa nt to ge the mofl out of your OL. 

MONQL-ONLY £19.95 inclusive 
Export and dealer enquiries please write lO us: 

111m10,,II 
190 Hir SttN1 Nonh 

0....l"lmblt . heh . LUIS tAT 
T.t : IOSl2l tNO I . 
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A MST RAD 
Forth is here at last . Locomo
tive Basic may be pretty fast, 
but I've a penchant for the 
unusual nature and speed of 

~rr°::'R10~:a~r· !~~;e~\~~ 
parameter passing , so you can 
use thejump block, as in Basic. 
Sound and graphics words are 
provided as part of the vocabu
lary and there's a 120 page 
booket which in troduces the 
language and explains com
mand functions. 

Unfortuna tely, it' s not very 
well error trapped. For example 
it tr ied to read a file from tape 
immediately after telling me of 
an error in a word definition. It 
could do with polishing, and at 
just under 20 quid it 's over
priced, but it's the only one 
around. If you're in terested in 
learning a new language you 

don't have much choice. 
I have n't seen Archon yet, 

but if it's a faithful conversion 
you must buy it, and Ariola
soft's other releases are prob
ably all worth looking at ton. 

Death Pit follows Durell' s 
excellent Combat Lynx, but it 's 
a disappointment . It's a tunne ls 
affair , where you collect as 
much gold as possible, bop the 
monsters on the head with your 
shovel and avoid the green 
slime and rapidly descending 
spiders. It's a fair attem pt and 
in some ways the graphics 
are n't too bad. But the game
play is terribly limited. 

1 don't know who Ocean uses 
for its Spectrum/C64 conver
sions, but they are very good. 
Dtcathlon features a very large 
software sprite that' s nicely 
animated. 

misfortune to be sent. But as led 'crude', which aptly de
Knight.soft produced a strip scribes the game, the graphics 
poker game, I should n't be too and t.he concept . 
surpri sed. The cassette cover Strang eloop was one of the 
shows a peace woman in a C5 first arcade-adventure s, and 
with front laser mounting , pur- the conversion from the Spec
sued by a savagesoldierfiringa trum is good. The game 's been 
pistol from the saddle of a improved, there are 250 rooms, 
motorcycle. To the left is a new puu:les and, of course, the 
bomb, nose deep in mud , label· graphics are better. 
lou ntyllollSlrlbsllodl £9.95 USGod021-3593020 

,-.w..... £5.50 Knlp!!olt 0282-414151 

SPECTRUM 
JonahBarrington'sSquash isa shows enemy choppers which 
little like Match Point, but I you must blast down to protect 
find it infinite ly more playab le your installations , lt'scolourfu.J 
and it's more realistic. The game and playable , but lacks interest 
features 'Rcprosound',atec hni- and variation. It's a million 
que that reproduces the dulcet miles away from being 'the best 
tones of squash racquet 's sta r shoot-em-up for any computer', 

fKifcwtll £19.95 KumaCompulen07357-4335 pro. J onah keeps score. You asclaimedbyVirgin. 
-=='- ---- --'£"'10"'.95"'-'Anolll==- IOll= o"1".222== 083'-'3= =- --- 1 have to play the sound through As mentioned elsewhere on 
One-On-OM ta.95 Ano&asoft 01-2%2 0833 your tape deck. Unfortunately this page, Archon is a conver-

HantHMMKk £8.95 AriolatoftOl-2220833 ~~=t=!ffa~c;u;:o~:~!~ n~~ tfe'::t~: c t~~
6

j\,!a;1:0~~ 
Duthpil £6.95 Dunll 0823-54489 By contrast, the voice on the chess - two sides battle on a 
HunchNCldl £8.95 Oce.an061-832 6633 Commodore 64 version is su- chequer board - but when it 
MonfStriknBKk £8.95 Ocean 061-832 6633 pcrb. comes to capturin g an occupied 
o.ley:Tllomplon'10.C.U.loll £8.95 OceM 061-832 6633 Falcon Patrol II is a conver- square the game switches to a 
TNHouMn..t J.c:kBuM £8.95 Knll'htsoft 0282-414151 sion from the64 game. It's a sort real time shoot-out. 
Colou.alC.W.~urt £7,95 Ducnrorth 01.S 3414 of Defender, butthere 'sa lot less The pieces on each side don't 
C..U.Draa.&a £7.95 Dltc:kwortll01-t853484 to do. You Oy over a desert correspond as they do in chess, 
MountainPal.act £7.95 lhtckwonh0l-48534M sceneryo f towns,pyramidsand so you'll find that different 

ATARI 
Ariolasoft. has now converted ence fiction Monopoly. It's one 
some of its best-se llers on the64 of those strategy games which 
for the Atari. Given the amount fall in the grey area between 
of Atari son.ware being re- board games and computer· 
leased, the launch of the XEs moderated games. You can play 
and the imminence of the STs, against up to three other play
you can look forward to a ers,orthecom puter . Yourtask 
slugging mat.eh between Ata ri, is to acquire land and develop it 
Commodore and Amstrad. with your MULE (Multip le Use 

Mule is a multi -player, sci- Labor Element). 

Mule £14.95 Anolllooft 01·222 0833 
_0n .... --.. £14.95 Anolllooft01·2220833 

COMMODORE 64 
Bounty Bob Strikes Back is the 
follow-up to Miner2049er . lt 's a 
difficult, complex multiscreen 
platforms game. If you 're into 
that type of game it's very good, 
otherw ise it 's frustrating . 

In Super Pipeline II the re's a 
ta nk of liquid at the top of the 
screen, containers at the foot. A 
convoluted pipe system links 
the two, draining the liquid . 

PCN MAY<419S.5 

Your task is to ensure the 
uninterrupted now. Self-pro
pelled and hostile drillset.c leap 
about damag ing the network. 
To repa ir the system you must 
contact one of the itinerant 
workers, take him to the brea ch 
and stand gua rd. Fun for a bit, 
but it lacks long-term appeal. 

Peace Women is one of the 
naffest games I've had the 

crashed helicopters etc. There's st rategies will be needed if you 
asortoflong-range radar wh ich swap from black to white. 

A,d,on £10.95 Anollll0ft01·2220833 

JOflMa.ntft&ton'1$q....._ £7.95 New GNentNNI 022>316924 

One reason for the lack of QL ACT's Apricot , and its conver· 
software is the trouble pub· sion has included improve
lishers have getti ng decent , ments. 
cheap and reliable Microdrive There aren't many sprite 
duplication. One of the biggest designers for the QL, so Z-Oppit 
surprises isthatSi nclairhasn't is a welcome ut ility. Up to 99 
made a few deals with software sprite s of a maximum of 80x40 
houses. An.er all if there's one pixels can be defined and given 
thing that gua rantees poor one of eight colours. Direction 
s.alesofanewmicro it'sa lackof and speed are specified from 
decent software . Basic and collision detection 

81.acl(JacJt is a computer ver · ·machine code routines are in
sion of the casino card game. It eluded . 
features deta iled graphics of Thi s batch of programs may 
the cards and betting chips. mark a wate rshed for the QL, 
Quest was originally one of the buttheirpricewill surely prove, 
few graphics adven tures for proh ibitive for many users. 

8lockioctl £19.95 9'!!!!0421516321 
Quest £14.95 Quest 0421516321 
l.lppll £14.95 Quest 0421516321 
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STARION 

~~~~g you;: 
someone to con
vert Elite, you 
could get in 
some practice, 
playin g Sta· 
rion. 

Starion features the best wire 
frame graph ics and perspect ive 
traM(ormations since Elite -
they have to be seen to be 
believed. It lacks Elit~·, detail, 
but it 's fast, difficult and 
varied. 

The aim istocorrectfaultsin 
time zones: sort them all out 
and you become 'Creator' - I 
suppose it's a cut above mere ly 
'Elite '. Aliens ha" o disrupted 
various years in Earth's history 
by sh in.ing key events to other 
time zones. 

You choose a sector from a 
3x3 grid. Then you're shown 
another grid. The sect.ors in 
these have 'AD1 or 'BC' at the 
top with a year below. Select 
one of these and it's time to 
'Battle with Enemy', so your 
computer prompts . 

The up per partofthe screen is 
the view forward into deep 

Hll\'iM[l]•HJ;Jlif • 
AIRWOLF 

Familiar ti tle? Airwolfis based 
on the television ser ies with 
Stri ngfellow Hawk and a hyp
er-super chopper. The graphics 
are superb, but the game's 
almoet impossible. 

The first screen shows your 
blue copter on a landing pad in a 
beautifully drawn cavern. A i r
wolf has a s tron g caverns ele
ment , but there 's also a lot of 
Fort Apocalypse in it . 

Moving the chopper isn't 
easy. It ta kes a steady hand and 
delicate control to avoid bounc
ing off the walls and depleting 

SPECTRUM 
CHAOS 

Chaos isa poorman 'sArchon
it's the nearest Spectrum own
ers can get. With stro ng board 
game connection s it's clever, 
addictive- and up to eight can 
play . 

The theme is battle s between 
wiurds. Having decided how 
many you want, you give each a 
name, choose between compu
te r or human control, and select 
its icon and colour (each from 
eigh t possibili ties). Thi s work s 
well: you can watch the compu· 
te r pitch up to eight wizards 
against each other (good for 
learn ingst rategy)and masoch
ists can try their hand agains t 
seve n to~notc h wizards under 
computer contro l. 

s, 

space. Below is a colourful 
instrument panel. Gauge s and 
meters showyourvelocity ,yaw, 
hydrox, oxygen, and hulls re· 
maining . But of most interest 
are the twin 'bi planar scann ers' 
whose circular screens map 
your immediate vicinity. On 
the left the axes are X-Z, the 
right radar shows Y .z. This is 
dre adfu llyconfusingatfin1tbut 

1'-$-

14-,~,,,~J 
you soon adapt . Togetanenemy 
dead ahead you must get it 
above you on the lefl. radar, and 
due east on the right. Then it's 
in view and you can fly by direct 
sight. 

Apart from the radar you 
probably won't have time even 
to glance at the rest of the 
instrumen ts. Flying S.S Star
date by reflex, you bank and 
turn , accelerate, stop short, 
spin and rake fighters with 
twin lasers. All aga inst a sick· 
eningly spinning, sta r-riddled 
backdrop. 

Naturally the aliens resent 
your attacks and retaliate by 
firing at you. They're not as 
mobile as Elite ships , and the SS 
Stardate is very manoeuver
able, so they 're quite easy to 
handle. But I suspect their aim 
improve s as you progress furth
er in the game. 

It 's the enemy fighten1 and 
thei r rockets that mak e games 
like this so compu lsive. Fight 
en1 come in a variety of 30 
white framework s. Some re
semble paper darts , others are 
pretty complex , and they 're all 
hostile . It's qu ite a shock when 
what resembles an elongated 
brick whistles past your left ear 
and vanishes into the middle 
distance . And once you've got a 
fighter dead centre , it's almost a 
pity to blast it. 

But you have to , because 
immediately after it explodes , 
ita various parts reassemb le to 
form a letter which you must 
collect as cargo. The letters in 
each time zone form an ana
gra m of the displaced time· 
event in another zone. So, once 
you've gathered all the letters, 
your on-board computer asks 
you to identify the cargo. Most 
of the anagrams are quite easy , 
but matching them to the zone 
dates is harder. 

your shield stre ngth. What 's I scathed is cha llenge enough. 
worse, the helicopter doesn't But there's a mission in
hover on its own; you have to volved - rescue kidn apped 
keep nudging it up . There 's no scientists. Natura lly, they 're 
way you can stay at the same placed in the worst blind alleys 
level, turning on the spot to 
blast forward and back . 

Getti ng past the various 
obstacles isn't easy either. In 
the first location you have to 
shoot a button under a 
mushroom to get rid of an 
impenetrable aquamarine col· 
umn. Later there are brick 
walls to be demolished, trains to 
be avoided, lifts to take and so 
on . Because of the tricky move
ment control and the tight 
placingoftheobs tru ctions,just 
getting abou t relatively un· 

The playing arena is black. 
Aft.er each move, the player can 
select and cast a spell . Each 
wizard begins with a different 
list of spells ; there may be 
overlaps but the range is wide. 
Before selecting a spell you can 

. 
T t 

. - . 
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cheek out ita strength , range, 
et.c from the main menu . 

Some spells summon crea 
tions which can be used to 
attack other wizards or their 
creations. Some creati ons are 
an imal: manticore, king cobra 

r;::~~~;a~~{~~ ho~1.~~f 
pra ctice. There are also nasties 
l ike magnetic pads which·grab 
your copter and hold it down 

or lion , and, I suppose, spectre , 
zombie or ghost. Others, like 
lightnin g, magic bolt and raise 
dead speak for them selves. 

A few of the spells are great 

~~r.~r:,a?it! r~~h~~r:~!~~~~~~ 
the beginning of every phase 
more fires spr ing from it . 

coi:.ft~~ti:::~~it~r~~: 
tersaresing lea nimated UOGs. 
Wings of bat and gryphon flap 
in irritation as you ponder 
s trategy , while bears shake 
their fist and the undead march 
in the night. 

Th e detailed ru les may put 
some players off-you have to 
learn whether a spell needs a 
line of sight , weigh up the 
chan ces of a law spell succeed 
ing given the current state of 
chaos of the uni verse (and there 

Once you've got a zone's word 
it's back to the master space 
map. Select the zone showing 
the year which corresponds to 
th e word you hold, and you' re in 
deepspa ce,searc hingfor Earth. 
On arrival your computer 
assesses if you have the correct 
cargo for the year, ifsoyou 'reoff 
again , blast ing enemies and 
col lecting letters. 

The rules are more complex 
still-the initial letters of the 
words from a set of zones form 
an anagram whOISe solution is 
the password to the next set of 
zones. There are nine sets of 
zones in a 'time-block ', and 
the ir initial letters provide the 
pas.sword to the next block. All 
in all there are 243 bottom-leve l 
zones to correct , but it'll take 
you months to do tha t. 

Starion has near ly every· 
thing you could wish for in 
computer game: speed, varia
t ion and superb graphics. My 
only reservations are that the 
sound 's very limited and the 
plot and rules are too contrived . 
It's very good, and if more 
thought had gone into the game 
design it would be an instant 
success. Bryan Skinner 
Price £7.95 
Pl.ibliMter Melbourne House 0 1· 
9406064 

while rocks tumbl e on it -v ery 
friendly. 

The graphics are excellent. 
The detail , shading and colour 
make each screen a delight and 
the animation and scroll ing are 
as as smooth as you could wish 
for. There are plenty of sound 
effects and the music 's well
done, though you can turn it off 
during play. The action is one of 
the hardest I've seen this year. 
But , difficult as it may be, 
Airwolfisabsolutelyaddictive . 

Kenn C.m,ch 
Rltins 8110 
Price£7.95 
Publisher Elite 
Systems 0922-
611215 

are spells for altering the pre
vailing entropy level ) and soon . 

~:~~ a ~iff:r::t ser~1s~J1~·: 
it ta kes quite a wh ile before you 
don't have to reach for the 
manu al every tum. 

Where Chaos loses to Archon 
is in the latter's hand-to-han d 
player combat over strategic 
squares. 

However, Chaos is great fun 
to play. It 's hampered by its 
board game feel, but the 
grap h ic detail and itaaddictive 
quali t ies will keep you coming 
back for months to come. 

B,yan Skinner 

Rolins 8110 
Price £7.05 
Publisher 
Works hop 
3713 

Games 
0 1-965 
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M C Lothlorien has carved a 
niche for it.self in the two
player, str ategi c war gemea 
field. Its latest , Ouer/ord,, baa 
an interesting innovat ion -
there 's an option to play over a 
local area network. 

Each playercontrolsan army 
con&iating of a large number of 
troopa, severa l genera l, and 
one overlord. Theobject.ive is to 
overwhelm the oppo6ition and 
kill the enemy overlord. 

The game awitchea between 
two mai n di.splays. The first is a 
maste r map of 12 aect.ors, show· 
ing the relative J)08itions over 
the entire battle field . 

MACINTOSH 
GROUND ZERO 

It may be odd that a state-o f· 
the-art computer should be 
offering one of the oldest 
arca de gamea but that's the 
situation with the first act ion 
game for the Macintosh - a 
vers ion of Mi.Mile Command , 
called Ground Z,ro . 

In aaen.ae it's a bit of a cop-out 
since it's hard to conceive of a 
game that would be easier to 
implement under the Mac's 
superb graphi cs. To compen· 
aate, publishers Mindsporta 
have dressed it up immensely. 

The second scree n concen· 
trat.ea on an individual seclor 
and this is where troop move
ment takes place . It displays 
the various forces set aga inst a 

background of trees , rivers and 
castles. There 's no waiting to 
take your turn. Each player can 
move troops, independently or 
simultaneously , using the 
same computer or a separate 

You can begin on any of six 
levels of difficulty with corres-

t~t!fta!kc:00!~ :°f~! 
stages - three waves of the 
familiar missile tracka criss · 
crossing your screen, followed 
by a wave of intel ligent bombs. 

It you survive each group of 
attack.a your rank increases 
with an accompanying high· 
resolution badge of merit, then 
it 's back to the fray with more 
and faste r miaailes matched by 
larger bonuses. 

Control corresponds well 
with the arcade version with 
themousereplacingthetracker 
ball, and the z, x and c keys 

1541 FLASH! 
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Do you get bo<ed waiting lo, your disk drive to load your 
favourite programs? 
Thinking of reverting to 'turbo'tape routines because they're 
quk:lcer'I 
WAIT III 

~t~.::~t~roru';;'e,J,•~·~=e~~rtim 
Disk Drive. All disk operations are speeded up as much as 
THREE times (for example , programs which nom,allytake a 
mhlute to k>ad will load in twenty seconds or less using 
FlASH I) 
1541 FLASH I Is 100% compatible with Commodore BASIC. 
However, H you really want to you can easily revert to the 
normal slow mode at any time -but we don 't think you will! 
tt you take your programming seriously you can speed 
DATA transfers by up to 10 times normal speed (in your own 
p,ograms). and can also make use of 11 saeen editing 
functions, as well as 17 disk commands. 

ro~~. ~s~l":a ";! ~ '!!~';,.,~ ~:: ~: 
ear1iereachd ayl 
S..per,ofthave 1541 FLASH ! in stock NOW , so send your 
cheque for £89.95 or 'pl,c)M 01-861 1166 to o,der by 
Access. 
P.S.Untikesomeadd-onswecouldmention , 1541 FU. SH I 
leaves you all your memory and the cartridge port available! 

SUPERSOFf 
Winchester HouN , C• nnl ng Road , Weald1tone , 

Harrow , HAJ 7SJ 
Tel: 01·8611166 fo, further details and our free catalogue 

one if the network option has 
been chosen. 

The compute r reaolves any 
conflicts every thirty seconds. 
Forces attack only when they 
are immediately acljacent to the 

r:~~r~::~~s;,: eri ~f~~ 
at tack tha n in defence . I.f a 
surrounding fon:e outweighs a 
piece, then the latter is des,. 
troyed and removed from the 
scree n . 

An algorithm determines an 
army's experience and the corn· 
pu t.er automat ica lly recruit& 
further generals and troops to 
that aide as it develops in 
experience. 

A snapshot of the master map 
is taken every few minutes 
allowing a broad replay of 

allowingexpertstofirefromthe 
left, middle or right missile 
baae.. 

Your cities are worb of art , 

·.1i;~ ... ~~-...... 

and the graphics are fast and 
smooth, as migh t. be expected 
given the machine. The 80und, 
however, is only adequate and 
there is no facility for control· 

progress once the game is over. 
Optiona allow for a long or short 
campaign; the short game is 
played over half the usual 
numbe r of sectors. 

an~~8,f~~~::~~~i ~c~::; 
easy to get into but seemed to 
lack depth once under way . 

Although comparatively 
simple as strategy games go, 
OverWr<U is ertjoyable enough, 
and the network option ii, a fine 
idea. 

it.tios 8110 
Prico £6.95 
""WisllorM CLoth lo
rien 0625-876642. 

ling the volume - it '1 either 
very loud or off. 

All in all it', not a bad debut 
for the Macintosh as arcade 
machine and since it's all there 
i1 for the moment, we can be 
grateful that someone isat least 
try ing. However, Mac owners 
can look forward to better than 
this once publishers come to 
terms with the machine 's lack 
of colour. 

PolwWorladl 

= l.is 
- Sol\8el 
Computer Products, 
01-844 2040. 

ADVANCED INPUT DEVICES (UK) Lm 
BUSINESS SERVICES DIVISION 
SAVE ON PRINTERS! 
~:O::i'Jx:'-~~~=;~~(Epsoncomp,111blt) 
Send tor Price list & Literature. (Dealer enquiries Invited) 

SAVE ON SOFTWARE! 
Save up to -'0% on most popular business l)ackJQes 
PC.DOS, MS.DOS, CPM/86, CPM/80. Most formatsava11able. 
SQea.al otters on: Euy Junk>r Integrated Accounts, UIS "RAP' Com· 
municattons Software nl Ttlecom Gold ~ 1lbox 
Send for details and Price list . 

SAVE ON POWER PRODUCTS! 
~1u~ ~~==t:"ec:i~~~~~:r;:; 
5c)iM protectors for individual and mutt1plt equ,pment situations. 
All UK m,nulactured by Rayman Eleetronies. Send !Of cletails. 

ELECTRONIC SHOP! SHOP BY MODEM! 
Use your computer to sl'IOp from the comfort of your home- our Dai.I Base 
wdl SllOrtty be a't'artible on-line tor mstant shoppmg Browse through our 
txtansi't'e ranoe of products indudmg business software. pme:s, pnnters. 
listiOQ PilP« , acctSsories. sundries. etc. 
No modem yet? No problem - direct connect low cost modems throuoh to 
full auto-1nswet"fdial ffl'Sions aYa1lable. Seod tor applttation form to ,oin 
the o,scount Shop$>ino Club and Access detaits tor E~ronic ShoPCMno. 
(Starts ear1y May 1985 and lndu6n Electron IC Mait flcihties lor Members) 

Writ1foldeUilsto : 

ADVANCED INPUT DEVICES (UK) LTD 
Freepoat, Pinner , M lddx . HA5 2BR 

(no ai.mp required) 
or phone our 24 hour answerpholljl servic-e -

01-4292675 ~ 

PCN MAY4J986 



f 
~ 
I 
I 
f A LIGHT TOUCH 

If you're looking for a package to help 
with backdrops for games, t it le 
screens, etc, Lightmagic deserves a 

close look . It isn't just a good graph ics 
program: the re are UDG designer, 
image compressor and sample files, too. 

Presentation 
The packaging is unnecessa r ily large, 
tonside ring there 's only one cassette, 
and the 38-page instruction booklet 
contains a lot of white space. The loading 
scree n is cleve r , but don't expect to 
produce moving images with Light
magic as it's a stat ic display designer. 

Documentation 
The documentation explains the fun c· 
tions quite well though there are spell
ing and punctuation errors and only two 
illustrations. On the plus side, there's an 
index, pictures of the ZX and Spectrum 
Plus keyboards showing Lightmagic's 
control keys , and a unique 'system map' 
indicating which functions work under 
which modes, and the keys involved. 

Features 
There are four basic modes -pe n, brush, 
block and texUUDG . Pen and brush 
share features such as set reference 
point, circle and fill. 

Pen mode is used for freehand line 
drawing, rubber ba ndin g and soo n . You 
can set a reference point to which you can 
return the cursor at any time, making it 
easy to draw shapes where many lines 
converge. 

Brush mode lets you select from ten 
types, which range from solid stroke to 
airbrush effect, with lines and dotted 
patterns in between. And the brush 
width may be set from Oto 20 pixels. 

Block mode allows block movement by 
cut and paste, or you can drag a copy of a 
box to anothe r area of the screen . To copy 
or move a block you select block mode, 
move the cursor to the bottom r ight of the 
rectangle and press Q. Th en move the 
cursor to th e top left of the block, and 
press M (cut) or V (copy). 

You move th e image by its top left 
comer to where you want it, then press Z 
orMagain to drop it. The only drawback 
is that this loses the marked area; to 
make mult iple copies you must mar k , 
copy and move over and over agai n . 

However, th e block fu nction can be 
usefu l - you can sketch somethi ng in 
rough to one side of the main work, then 
drag it to its correct position. 

Tex·t mode allows you to add text, 
normal or double heigh t , to your image. 
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Each characte r cell may be rotated , 
mirrored or inverted and there are eight 
sets of predefined UDGs. These aren't 
just ASCII characters but includ e a wide 
variety of shapes and patterns, many of 
which can be joined togethe r to create 
space invaders or rockets, for example. 

The UDG progr am allows you to 
define files of characters for use in your 
own programs. Its facilit ies inclu de 
double height characters, rotate, mirror 
and invert character cells. 

In use 
The worst thi ng aboutLightmagic is the 
lack ofa keyboard overlay. Th e manual 
suggests using the illu strations for 
making your own, but for £14.95 New 
Generation really ough t to have in
cluded one. 

The package is difficult to use at first , 
but with pr actise you can operate it 
quickly and efficient ly. There are so 
many controls it's difficult to remember 
what does what. The system map is 
invalua ble ~a use it lists the keys used 
and the functions available in each 
mode. 

Sound is used to good effect: a note is 
sounded when you change the cursor 
speed, r ising for faster; if you try to mark 
too large a block to copy or move , there 's 
a warning buzz. What a pity this 
informat ion is omitted from the docu
mentation - at first I thought it 
signalled okay. It took several minutes 
to discover that I'd tried to mark a block 
bigger than maximum 8 x 8 char acter 
grid. 

This limitation restricts th e useful 
ness of the block mode. Also, th e top 
left-hand area of the screen must be left 
blank (or filled last) since it's here that 
block operations suc h as mirror and 
rotate are peformed. 

Ligh1rnagic recognises and copes with 
th e fact that colours are bound to be a 
headache on the Spectrum. The grid 
functi on superimposes a matrix of grey 

and white character squares on the 
screen. This is handy forcheckingwhere 
colour attribute problems may occur, as 
well as being a guide to block size for 
block operations. 

The 'over' function is common to all 
modes . It allows you to supe r impose 
characters on a drawing , and the cursor 
becomes non-destructive . 

Enlarge is really neat , at first. It 
magnifies the current quarter of the 
screen to full-screen size so you can take 
out small errors , smooth out curves , or 
add fiddly detail. The problem is that it 
tends to distort your work when you 
switch back to the main picture. 

While you can do detailed colour work 
in enla rged mode, thi s rev erts to charac
ter cell colour resolution in the main 
picture. Lines have to be drawn in double 
thickness or they're lost. Alt hough it's 
not all that useful in the end it still 
deserves applau se. 

If you make a mistake you can't 'u ndo' 
the last action. However, there are 
comma nds for sav ing the scree n to 
memory and recalling it, so they can be 
used for this. 

Verdict 
This excellent produ ct has more features 
th an most comparably priced grap h ics 
products. Once you've got the hang of the 
cont rols, it's powerfu l and easy to use. 
Perseverance pays off and Lightmagic 
goes to the top ofmy list for this type of 
software. ~ 

-..... 
-Li ghtmagi c ....,._ 
Grap h ica Noo .£14.95 .,_ 48K 
Sinclair Spectrum- 
None -N ew Generation 
0225-316924. 
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KITTED UP 
Gavin Monk examines a budget dlsaue mbler/debugger for 

the budget 'buslneu' micro and finds thet the quality 
of the ac e has not been compromised. 

H iSoft's packa ges have proved in
valuable tools for Spectru m own
ers, and now the company has 

launched a disassembler /debugger for 
the QL. Written by Andrew Pennell , 
MonQLcomesona Microdriveca rtrid ge 
complete with a manual that even a 
beginner should 'find easy to under 
stand. 

In use 
The program can be loaded into th e 
Resident Procedur e Space at th e top of 
memory , or onto the Common Heap at 
the bott<>m. ltsho uld normally be loaded 
into the top of memory; the other option 
is to avoid memory connic ts. 

After it has loaded you are returned to 
Basic so the code you wish to examine 
can be loaded . Entry into MonQL is 
achieved by the new Bas ic command 
1Mon QL'. There is an option to follow it 
by a memory address and register 
values, whereby the memory pointer 
and the initial register values will be set 
to the address entered . 

On entry a 'front panel' window is 
displayed. This shows all the 68008 
registe r values in hex , including the 
Progr am Counter , Supe rvisor Stac k 
Pointer , and the Status Register . The 
registe r values are followed by a tab le of 
24 bytes aro und the memor y pointer. 

These are divided into word bound
aries so that th e even memory locations 
can easi ly be spotted - a nice touch. 
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(Remember that all 68000 instructions 
are an even number of bytes long}. Thi s 
is followed by a disassemb ly of four 
instructions, one before the Memory 
Pointer and three aft.er it. 

Finall y, there is an area reserved for 
the entry of commands and parameters. 
The formatcan be changed by the contro l 
key and FI, F2, or F3 which t<>ggles th e 
register, memory, and disassembly dis
plays between long and short forms. 

Commands 
Commands are entered by a sing le key 
press and can be in upper or lower case. 
Certain commands, such as those used in 
single step ping, require the control key 
to be he ld down as well. A lar ge number 
of commands can be entered, including 
incrementing and decrementin g th e 
mem ory pointer by bytes, words, or long 
words; an intelligent memory copy; 
quick and short disassemb1ies; change 
register values, set break points and 
single steppin g; and an extremely 
powerful memory search. 

The search sequence, which uses theG 
(Get) command, can look for byt es, 
words, long words, text, 68000 instruc
t ions, or even parts of instruction s, 
making it a powerfu l tool for both 
professional progra mme rs and begin
ners. ln addition , values can be entered 
into MonQL as hex or decimal with out 
the need to flip back and forth between 
the two bases. 

Disasse mbly can be performed in full 
form with labels to the screen, printe r , 
Microdrive, or disk drive s. Thi s dis 
assembly can then be loaded into a 
standard 68000 assemb ler for editing 
and reassembly. A short form of dis· 
assembly is also available, without 
label s and output to the screen. A 
memory dump in both hex and ASCH 
can also be performed and sent to any 
output device. 

MonQL can be made to single step 
memory. A control key ensures that 
commands are not entered by mistake. 
Break poin ts can be set or reset at the 
memory pointer or after th e current 
instruction. 

Two new Basic commands, which aid 
the examinat ion of multi-tasking pro
grams, are included. MONEXEC and 
MONEX.EC- W work in the same way as 
their Basic equivalents except that 
when you sta rt a break point will be put 
at its first location, so that MonQL is 
called as its first instruction. 

All jobs currently runnin g can be 
displayed bytheJ command from within 
Mon QL, and th ey can be suspen ded for a 
period of ten seconds, preven tin g prob
lems while single ste pping throug h 
multi-tasking jobs. 

Main features 
Increment/decrement memory poin
ter by byte , word , or long word. 
Change and move disp lay window. 

Full and short disassemblies. Hex 
and ASCH Dumps . 

Values entered in hex or decimal. 
Hex/decimal conversions. 

Powerful search for bytes, words, 
long words, text, instruction s, or even 
parts of instructions. Register up
dates and update of the memory 
pointe r to a register value. 

Full single stepp ing and control 
over multi-tasking. 

Verdict 
MonQL is a powerful development tool. 
Its excellent manual and ease of use 
mak e it equally suitable for experienced 
and novice users. The only drawback is 
th e lack of a worked exam ple - HiSoft 
take note. 

Anothe r feat ure I would like to see is 
greate r use of windows, so different 
disasse mblies can be displayed on th e 
screen togethe r for comparison . 

But , at £19.95, MonQL can only be 
described as excellent value. ~ 
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POWER BASE 
Orpheus' dml,.,se for the Orie/Atmos and Commodore 6411111rprlslngly 

powerful and Its easy access to data Impressed David Janda. 

H omecompu terdatabases don't, as a 
rule , have powerfu l featu res and 
easy access to stored data. Mega

base, however, breaks the mould by 
offering some raciHties norma lly associ
ated with high -leve l products such as 
dBase II - an in teract ive query lan
guage, for in stance, which allows you to 
interrog ate the data file using simple 
commands. 

Megabase is available for the Oriel 
Atmos an d the Commod ore 64 on ta pe or 
disk: I used the Commodore 64 tape 
version. 

Documentation 
The tape, documentatio n and registra
tion form are supplied in a white 
ring-binder . The35 pageso finst ruct ions 
(index included), are written for both the 
Atmos and Commodore user: unfortu
nately, the text is confusing in place s. 

Tha t as ide, the documen ta tion is good. 
The manual divides into three sectio ns, 
cover ing general use, advanced use and 
th e macro facility. 

Features 
The program can be used several ways. 
Single commands such as DUMP can be 
entered and immediately executed. For 
opera tion s on the whole file, a sentence 
of commands can be entered (see box) 
this is the most powerfu l way of using 
Megabase. 

Mini mal screen form atting is in
cluded . Th e scree n scrolls after each 
command or sentence is executed . 
SELEcr followed by field name s selects 
fields which can the n be OUMred, ie 
displayed. If fancier displa ys are re· 
quired, use th ePRJNTcommand, followed 
by name s offields, lite ral ss uch as 'age is' 
with CR for carriage return and FF for 
form feed. Enabling and disab ling a 
pri n ter is via PON and POFF. 

A limited number of mathematical 
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operations can be performed on num er
ica l data. Add, sub tract, and multip ly 
are used in the form: 

operation a TO/BY b 
where 'a' and 'b' can be num eric fields , 
num eric l ite rals or registers. There a re 
19 registers wh ich can be used for 
temporary sto ra ge of num bers. 

In use 
Once loaded, a main menu is displayed 
which offers choices of loadin g a data file 
from tape or disk. A third option a llows 
you to create a new file. 

Sta rtin g up a new file is easy enough. 
The total number of fields req uired is 
entered , and Megaba.se prompts for the 
nam e and type (alpha or num eric) of 
each one . The E NTE R comma nd is used to 
add records to th e file and prompts the 
user with the name of each field in tu m . 
A nice feature is that th e amount of free 
memory remai ning is displayed aft.er a 
record is entered. 

Unfortunately, if you want to add or 
delete a field or even change the nam e 
you must sta rt from scratc h as there are 
no approp riate options. At th is point I 
noticed a bug: en tering FIE LD should 
ha ve displa yed the na mes of the fields, 
but alas thjs wa s not the case. 

I was impre ssed by the speed of the sort 
command . It is followed by a field name 
together with A or D which indicate s 
whether the field is to be sorted in 
ascendi ng or descen d ing ord er. If secon· 
dary fields are specified, Mega base sorts 
the m ift here is more than one match on 
the primary field. 

The only grumb les I have concerning 
the packa ge are the slown ess of th e 
screen output, and that the PR INT 
comman d sometim es ignored lite rals. 

Verdict 
Apart from the few buggettes I was very 
impressed. I didn 't fee l restricted, as I 

ha ve done with other packages and the 
free .format in searc hi ng/sorting and 
displayin g of da ta is most welcome- its 
IQL is particul arly useful. ,,. 

The IQL and Macros 
Megabase offers num ero us corn· 
mands which can be used on th eir 
own. But th e real powe r of the 
packa ge is demonstrated by using a 
number of th em toget her - ie in a 
'sen tence '. 

A sente nce can begin with ATR 
which means 'at each record'. An 
exam ple of th is cou ld be: 
ATR PRJNT"Name"name"Age"age 
CR. 

To specify what records you want, 
FI NO can precede ATRan d is fol lowed 
by selective criteria. An exampl e of 
th is could be: 
FIND nam e = Fred ATR PR! NT "Yet · 
anothe r" name CR 

In printing reports and so on , 
one-shot commands may be useful for 
print ing headers etc. This is done in 
Megabase with BEGIN .. ATR .. END . 
An example could be: 
FIND amo unt > 0 BEGIN PRINT 
"Total income sum mary " CR ATR 
PRINT "Week ly income" total END 
PRINT "End of report" 

FIND is usually good enough to 
se lect records , yet further selection 
can be made by using IF .. ENDIF An 
exam ple of thi s is: 
FIND gross > 0 ATR SUBTRACT 
tax FROM gross IF gross< 0 PRINT 
.. Pani c!" 
ENDIF 

Sente nces can be edited , and saved 
to disk or tape as Macros. Further 
features allow the user to INPUT a 
value when a Macro is run . Once a 
Macro has been named it is possible to 
pass pa ram eters to it: 
MACRUN select David "' 

In thi s example, th e Macro called 
'se lect' is run and the value 'David' is 
passed to it. Wherever '&' is found in 
th e sente nce, David is inserted.. 

-Mepbue..-Commodon,64 , 
Orie l/Atmoo ...... £24.96-
0rpheu, . Unit I , The Smithy , Churcl! 
Farm. Hatl ey St Georp, Nr Sandy, 
::;:-,:!!f-61481---Mailorder 
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Atari PCN Billboard 
Am, Zoom, Mazi aca, Horace Scube.
Dive, Pengy, Planeto 1<U, At 1c-Atac. 
QuNt . Reuonable offel'9. Tel: (Glu
gow)041-881688 1. 
~ ~ £20. No !!Oldenng 

~;.~:led ~.f\Po~~~ ~~~~~dd:Nlbafit 
111&ide. Wi:ot-661 1032after4.30. 
48'C~ leada. tape rerorder.£30 

Amstrad 
Amstraiil C,C 4M + colour monitor, 
toftware,joyatick, firmware manuals. 
Boou, + 100 blank da ta cauelt.N. 
£300ono. Tel: Romford 60360. 
AmtrN s.ttw- laaprtnt 464 The 
Style-Writer £5.50. Database (Kuma) 
£8. S. !Aw, 36 Chun::h St, LittJebor
ough, Manch eater. 
._... '-- Hunter Killer, Roland 
On The Ropes, Rola nd In The Caves, 
Spannennan, Snooker. All £•.50. S. 
!Aw, 36 Chun::h St. Llttleborough, 
ManchNter . 
Fer-., Amttrad GT64 Green ecreen 
monitor . Only u.ted for three months, 
excellent condition. (Owner hu 
obtained c,olour monitor)Offef9'!. Tel: 
Slough 72208. 

~ ~~~:~t;e1!~n~w·~~l 
bargain at £150 for quick sale . Anyone 

Newbrain 
....._. AD. monitor. Ta ndy Pnnter, 
cablee;, p~ma a nd book• £200 the 

~~l:° ~~~1~~r':0£J~T!,~Wi:~!: 
350027. 
......,. AD. K agti. a mber monitor, all 
manual,. casi,,ette rtt0rder, apare 
PSU, tome games 10Rware. All 
mounted u one uniL £180. Tel: 
Bnghton 556184. 
~ ~ftlltN.Expaneion 
board, leada, UIPH, books, printe r if 
cheap . Tel: 0423-69567 (5-6p m). 

Orie 
Orie: 1 4lll and 41 garnet 1nclud111g 

~::,k~ir!i-1:';~.'£~~':c1!!h~~1;: 
Tel: Adl1ngton 48().921. Contact afte r ~=· Orie: Forth Xch.a.nge Ghost 
Gobbler plus Ork Munch . AlllO re· 
qu1red luue Two of Your Spectrum. 

Tel: 0908-310134. 
Orie: Fd caa&ette and Forth manual, 
unused £8. Tel: 0943-74367 (llkley, 
Yorlu). 

~ :=f~~~t~t~ .new£10 
Orie 1 toftwan,aellorawap for Atinc:. 
aoflware, 18 titles inc Skramble, 
Chee.t, Orie-Mon , Galuian1, Aster· 

Sinclair 
:~ t!~:e~n/~~J:toi'r:i!,~ 
tant . Pleue phone afle r 6pm with 
price . Tel: 048 1-26168. 
4IK ~ Kempeton interfa<:e, 
tape recorder, 90ftware mcluchng 

~~~w1:.~~=~n:~re~ 
£95 the lot.. Tel: T~mord en al.6. 
Ke,IINr'III for Spedrum. Meta l cued. 
,~!959:i~m P.C.8 . £20. Tel: 

s-a.. ...._. to awap or tell. Over 

::k~k;i~GuiL ~ic~1in:,:.·:;:i~ 
Web.Iler, 30 Wettboume Gdn,, Glu
gow Gl2 

~':rsc~ :~ti~~1~~,;.'~ 
~r:= Tc:et!i~::~1~rs ~5~: 
Nick . 
,....,.. wMtN with Spectrum, who hu 
it:ames, programa and tii- to offer . 
Wnte Rlchard Sharp, I Hall Ave, 
Fenh.a.m, Newcutle Upon Tyne NE4 
9HX. 
4IN s,«tr.- mcludea ZX Printer, 
Interface 2, Po,: programmabl e JOY· 
1tit:k interface, Sharp cauette rec:or-

':!ii· f~r°'lf~~~!-~!~058r~4:i 
(Dunstab le). 
s,.m.. ........ Hobbit, Valha lla. 
Paytron , Ant-Attack, Penel rator, 
Time-Gate, Kong, Alchtmiat, Trans-

:n'!!'.~~:\::.·~~1~:(~'s:f 
24920Glot . 
w-..: SP«trum 48K + lead• and 
manual. l>ay. £60 ono. Tel: Simon 
061-485 3098 
5iltdalr QI.. as new, wit h gamff, -s,rite 

~~:: T~rcn;2;.3W:1::t~4o;r!?. 
$,.cbwl ..._. u.le Sherlock £4, 
Lomidnight Lt : Doomdarb £4: White 
Lightning £7.50. All ongmala alM> 
Lo-pror1le keyboard £30. Tel: Melvyn 
0977-SJ 1205 (afle r 6pm). 
s,.ctr.. Pln. cuaette recorder, Kemp-

~1i,n t;!fac\~t:'fti;~t~ Kr:!::1riu!i:. 
All new.£150ono Tel; NealonOl -886 
3052after6pm. 
s,,ctr.. ,nrcr--w. )o,ltidl inter· 

~:~"~:,:t:d~~;'!,t!K~r::: 
Bargain £25, ,oyst 1ck not 10ld. Tel: 
0 1-903 4930 anyt 1me. Polepoeition 
wanted. 
411< s,-trw. m eood rond1tton . Still 
boxed with 90me games. J:75. Tel : 
Byfl eet 45386 (eves). 
S,.cer- 4IK and tape recorder + 
Puller ke/board + Micro Power aound 

~':!~ r:tr~:i;·~ ~:r.mes 
~ 411( ,oft.ware , Pi mani a, Jok
ert Wild, S~rum monitor, all £4 -

t:J;,nAan~SO:O ~~ntfort Road, 
4lll s,.ctr.. ,._ VTX 5000 cauette 
recorder boolu and 10ftware (F~bter 

:;::~i~~~~i!1K~r~1~~ 217~ 
afler 6pm. 
$,pec"- 5.2Sin diak drive + Dat.afax 

~~:u~1tc;rn'~~1rrc:cithi~:~ 
Rmg alter 6pm andukforM a rk Tel: 
051-3399605. 

SUPPORT YOUR 
NEWSAGENT •• • 

•• 

••• and guarantee 
your weekly copy of 

PERSONAL 
COMPUTER 
NEWS 

,-----%<E--- ---- - ------
NEWSAGENTORDERFORM 
If you wou ld like to make sure your newsagent keeps you a copy 
of Personal Computer News every week , then just complete 
this form and pass it to your local newsagen t today. 

Please reserve me a weekly copy of Personal Compute r 
News unt i l furt her notic e . 

O I' ll collecti t 

O Please deliver it to the address below 

Name ..... . .... . . ....... .. ........................................ .. . 

Address ....... . ........ . ................. . ..... .. .... .... ... .... .. . 
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.m .... o.,..,_........, .::.TIIM ... .,...,..... .... .,.. --·.ve!T 
liO• Vt.f ---................. ,... •• ~- u.,........,-... 

z -- I!:! 

PRINTER PROBLEMS ? 
SERIAi. - CENTROIIICS CONVERTER 

C59 .95 

~~~=~:a~~~~~~ 
OAE&l"MM!WdfltouwmcineyonprnlrlCIIUll'IOW No 
lf*l*IOftwarl,.rwd.lllldsnotxllfNIIIOWII" 

ffl 
TYffllO LTO.a WI NJNIIOAO 
CAIIIAIOG(CMM 
Tll:IZIIU211l(Oly) 
lmU21M fhl ) 
OfAL(R EHOUIRlf:S WELCOME 

MNlfN*1orull.,. 

Enfield Comm unications 
135 High Strttt. Pondcn End, Mid<b. 

Tcl:01.t!OSm2 

COMPUTER REPAIRS 
IN SOUTHEND 

',Ill THUM !!tic t ,t( mu .. 
UU.l+l, l / 

MINNIE M ICRO ELECTRONICS 
12 [ .1sre-,n E <:,pt,1n, 10C' Soulht>nd 

Tei 0702 f,20JJ b 1 '>809 
( .. ,,,, ......... 

BASIC COMPILER 
Now~IIINldlDU,words T11tn18m:PragnmsW11D 
flllltfasllaic:flneCOOII lbwtylUytDIMlndCOfflll 
COfflClll'ldllul~ ................. . -~ ::;*'•J0111"toc:a1CClmplllN'stortoronllw~{porlhf) 

CNeelte ai-t>O •W•--• £21.N 
D1u &CK 111118 ta.115 
(40,'IOTIW:IQ OUTflctif 

21 ..... 0rM, ...... 

~:=" ---
DATA MANAGEMENT 
- Leading the way in QL software -

Haxby , vC::~~~~ .. > 7I035 1 
O.....Acwilliecl'IOW...,lilatllt,,._.Nll'ldorCllllordetaill. 

AMSTRAD CPC 464 
UTILITY PROGRAMS FROM PRIDE 

~-;:::~~-~""=' 2,."::"t-n 
~ · Wf"~o/frr•fmt~M4fr-"1y:::,:::, 

~ ~,.. ................. _ -• C:-.. .......... ..., : s:.:::s=:.:~--
u.t,-'Wllmn·-.c-tUll!IIJICl'&P 

** NEW** 
~ ==-""C':..-:..•,,... ....... _.,, ..... _ ...... 
:=:=:- ...... c:..rr••'" 

SPECIAL OFFER WORTH £3.95 

=:-l'r:.~ ... -=-·-------*IMl 
,..~~~~~ 

PRIDE UTIL ITIES LTD (PCN) 
7 CHAL TON HaG HTS. 

CHAl TON. LUTON, BEDS LU4 tuf 
0,1$1omerenquiria. TM: 0582--411686 (9-IOam) 

PCN MAY4 19& 

t1J!let4 
• 10537581488 

WANTED 
PERSONAL COMPUTERS 

all models bough! 10< cash 

Morgan Camera Company 
160 Tottenllll m Cou rt Road , 
London Wt . Tel: 01·38825412 

"'"'t. 27128/25Dns ~o. 
Hil«Npnm,,A>Ci" FatdltMy " 

,.,.- £8.26+VAT• £9.5Q 
3-49 pcs £7.39 + VAT• £8.50 

De~~~tJlc';·~i~1~: WiiH 
C.mbridg1 C8-l 1Ul. 

Acm l/Vlu onle11, pbo .. 11223 312453 

BINARY BANANA 

AMSTR&D464 

CHILTER N COMPUTE R CENTRE •FNt.AII...,._,...._.... 
- ------· ·--- ---- ---· _ [11.00 -.- .... ··'*"" v.c20. ....... 0nc~----............ 

"'-IMC MNO ,o,i .,. ......_ 
, ..... ......._ .... ....., .................... dllllll .. 

IEWCROWII COMPUTtRS LTD (PCII) 
7UDIIDw~.l..ulDn..Bedl.LU1 tLY 

1!:'.!!11 -:::.:,=,_"'::-,. ::-= 
Imp=< ~~:Zf{~ -f.!"J..~! u~ m,oo 
prognm. Ai procn l available (or BBC Mode-I B. 

ri=j~:~~of~~.:ihc=:;;!1c~~! 
)'OU how m,inymlStakn. you ha~madcand 1um1up ==~-

1
~a,c: .. ·ritcbfu rthcrde1ail1w 

V. Milbu rn : 61 H,iir!.ll.uh Road , ChigwcU, Es1e11 
IC7lDH . 

f5:"1tc g:;; ~=:1~~~ck) 
Profnm : No . I, I« in1crmcdia1c ptayf'n, 2 lor" not 
qu ite beginners - plcuc slatt whK:h 11 rNluifTd. 

• Enq uinnfromothcrmk:roowntr&~komt" • 

CURE ALL YOUR CAR /LUI 

'""':,=:' "" 
.. __ _ 
11.:(91Z-

© 51MTRON -1'0 ... ,., 

•• 
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MICROSHOP 

SPECIAL OFFER 
Data life 

disks at unbelievable 
prices!!! 

15% OFF already LOW 
pr ices until 30th June 1985 

Writt or phont NOW for Of/tr dttail.s 
and Sptc:ial Ortltr fo rm. 

rm CO#l"'Y cowuru ..W:UUD 
3900NNAVII:> lc»cX)N Nl53flt 
let ('Ol) .»17Q6 (01)1Q2 1007 
Ootro~~·~ 

SITUATIONS VACANT 

SINCLAIR COMPUTER REPAIRS 
Fut , re:bable rq,atn by upcntnced ~n . 
MV111& ten-ad Smcwr conapukn amcr. tbc 
MII~ oftbc ZX8J Our pnoc: • sndmrvc ol 
all ptrts, labolir , poflltt: and VAT maptttJve ot 
fault. "No htddc:n characs . 0 Wh1lc·you·wa11 $ef • 

vuavaJlabk . Spcctrum£18.75. Z.X81 (I U0 . 16K 
Rain I9 9S. C..U Of Kiwi Wlth chtq\ac Of P 0. to: 
TV Scmcrs ol ~ Ud . freftdl's Ro9d , 
C....blld,te CBO .. "'lP Td (0223)3 11371 

SPECTRUMn'MEMORY 
EXPANSION SYSTEM 

Xl Systtm Kil £15.15 Inc. VAT 
XtC Systtm F1c1ortfitttd £2G.15 loc. VAT 

Atlast,the 
chance to use your micro 

knowledge for profit, 
instead of just for pleasure 

(in VVindsor or Manchester). 
If you weren't someone with a serious Interest 

In microc ompu ters, you wouldn't be read ing this 
magazine. 

And If we didn't havu serious proposition to 
put to you, we wouldn't be running thisadvertisemenL 

We want to talk to you about a professional 
areer In an area of our business that's really starting 
to go places. 

The career is lecturing; the business area Is 
Office Systems. 

With products such as the DRS range of 
business micros, the One-Per·Desk electronic office 
terminal, and some very smart applications, 
communications and operating software, we can give 
organisations' offices the massive boost in efficiency 
that's already happening in other p.artsof their 
business. 

We belleve that with your knowledge of 
professional micros, and p.artlcularly their operating 
systems, you coukj be Jun the right rnin or 'h'Oman to 
explain to our customersenctly how to get the best 
from their ICL Offke Systems. 

It's a career which certainly hua lot of variety. 

One day, you could be teaching cler1<2I staff 
how to re~I at home with unfamiliar technology. 

The next, you could be starting on a week of 
lectures to help senior management understand and 
make the best use of our networking systems and 
communications protocols. 

Weare interested in your understanding of 
micros, your abillty to communicate technical facts 
to non·technical audiences, and your highly infecdous 
enthuslum for your subject. 

Equipped wnh qualities such as these, and 
supported by our own cn.ining in lecturing techniques, 
you11 be well placed (or a long·term career with 
Europe"s leading provider of computer·l».sed business 
solutions. 

It that's a prospect that appeal5 to you. we'd 
like the opportunity to answer all the questions 
you11 certainly have about such a fundamental change 
In direct ion in your career. 

Pleue write enclosing cv to Melody Hermon, 
Personnel Officer Tn.lning, ICL, Beaumont, 
Old Windsor, Windsor. ~rks SL4 2JP. 

PCN MAY4196& 



MICROSHOP 

THE NEW 'FOREST' RANGE 
OF CABINETS 

A new ra ng e of co mputer cabinets, made by our own craftsm en, 
designed espec ially for your Hom e Computer Syste m. Send S.A.E. for 

leaflet an d pri ce list to: 
NEW FOREST CABINET MAKERS LTD 

85 DERBY ROAD, EASTLEIGH 
HANTS S05 5GW 

BBC SPECTRUM REPAIRS 
: ~~::~~-::.-::~:p 
S..,O~~WillneheQIACWPO lot[!l50arld 
diNctipllonolldlO I 

SUAEDATA (PCN) 
Computer Service 

45 Wychwood Avenue, Edgwar e, Mlddx. 
Tel: 01-951 0124 

PROGRAMMERS 
Urgently required for CONVERSION 

WORK from CBM64 onto AMSTRAD. 
Must be HIGH QUALITY and 

conversant with MACHINE CODE. 
Wnte. giving full details, plus any 

samples of your work to:-

SEVERN SOFTWARE 
15, HIGH STREET 

LYDNEY 
GLOS 

GL155DP 
We are also very interested in 

evaluating software for 
SPECTRUM/CBM641AMSTRAD 

WD Software 
FOlll'IIEOL 

WDUWide9(:aa.lN) (NNlUe) 
Pl\llfTIO-fillDIRa,yor ...... ononelCfltll,Olll·QYLOAO 
COPVor PRl!f1'601i111 Wlfl CM'II kly (llowslorlllff'IISNI) 
M .... roRMATllngtopr-.tcorruptlollt,/SlftlCIWIQOIIIPt 

~ mNE~w."::=::.:,,~ 
alile) flllllftllNCIIOllfWIOUIU.WI UMuPlolEXTRA 
MICROORMS(addon}'OUl's.truffionn)i 
WDOtW!iNr.,crro.o. (NMII) 
::w.~torCST~ckscsysllfflWITNII 

WD~"*- (NNU) 
SJidalo,astorSoec:Nnllunosoeect1(tur,up c..,~ 
a.,QLll•-'J 0-.Ul 
lOO+US&ACl.,....-.c.111.,.~tilt. 

r-u..41Bs~ 
WDM- T9ter 0,... 14) 

~~~J:s~~T= 
~~T~7u=e 
ffllllSIOl,nndofflt,iiurn. """50fffll):.0 

~ CbMeUJ 
S.W.,.WM&Jst1D1WpneWt1'19la(INCM,lrpt!SI$ ,....,.o-- 0,,-14) 
ltxlllhtlnl:LnMll~tlld lhtDBi,on ........ 

uetln-UM,rkt..., 
~-t2C"'1Nfl,inhU,rtc. 

~w:'O:~,=-·= i=::r~""°"'"' W,O~eattmgt&'ld 

WDSoftwue, BWtop, St Mary , Jeney 
Te~ (0534) 81392 

PCN MAY41985 

Scnplomattc Houu, Tonington Park. 
f1nchley, l.ofldon N12 90U 
h1ephont 01 4.C6 5648 

NEW PSION SOFTWARE 
Sn::IM-0t.ntl'IWJIOll2Pslor!PICbpes DII .H 
SlmplcxOW256KRamup.lllll(II tlN .• --3 s·Ol's 2S"360ICt'fS*n ao1 un 
35"or52S " 720ICsys.1em D4t an 
OCllSC ·1)'Sltd'IS· iftell.lOI, 01SC W'llnet. PGWtt" S11P111, in:-t 

~.\IAT+Ofi'*Y 
Tllephontto, ptic1$ QI MEDIC DATA.SYSTEMS Ot. disc clfJffl 

OOISCcbcffl rlaoulone tut 
M~CU8'Mlllc:*' tZM 
MN;rock,w,tp,ICU·fuwithDLI n .H 
ZXlllorWest(actMuaJ tn .oe 
PsionO.S.S t11.00 
OI.Ar1(E.ioetsofl) t1U5 
QlSlrialcable [15.115 
Ol.CenlronlCSlnleftlct DI.DO 
CompullrOm PA.5CAL DUS 
CompulerOnlfORTli DUS 
CiompulwO..Asambllf tzl.l5 
CompulerCINMOMOf t2U5 
~Cll'IIT~ TI.UW aus 
MelMlofnooAUemblk DUS 
ComowateTOOlkl1 CU.ts 
boU0525 ' Ckscs DI.I& 

M..- ..... VAJ ... ......,. 

57 Repton Orrvt Hasllngton, Crewe CW1 1 SA 
Tel: (0270) 582301 

'm\\\PWRl7B 

ZX81 /SPECTRUM ~ 11!!1 ~~·====-#1 ) l3 ;~:::-a::~ -.. -.. -·-·-· .. - ~ ,..,,._____ --~ .... 

--·-·--· • 100..• =:::::::=-.. -- 1:11.so...., _.., __ , .. •- en•- " 
-...:~""::::.,_ i .. -:-..:. 

~~=- ~ 8V5TENS uo ... __ ,.,. 

HEMEL COMPUTER 
CENTRE LTD. 

For !Mt,.....,............u ,Mndyou, 16,48K 
5')ed,urn~IOIA.W•wil~andr.tumb 

C20+t1 eo~. 
Ntlo BBC, Cormiocicn , Atari ano OrlO(ln Mt'o'IOI 

nw .. monttw wMS!ly on II repwa. 

Hemel ~~~~~t~~t• Ltd. 
Hemel Hempstead , 

Herts HP1 3AF. 
Tel: 0442 212436 

MODEM LINE TERMINAL UNIT VM 65001 
TIIISWN1•11Mlne11-11cttor,pt«ll$IOl'-conlftllldmodlffi 
willl ..... OIIIQMC!towor1111:1'ZOIY7Sor1200·1200ftfted 
W!lllnewpll,lplugsupclNll!wMllulCC1_..,and - * £12.00 * 

SENDZ COMPONENTS 
63&tl'IOOStttQ,ilon.~.EMt11SSlWTtl ,.,.., 
You've read the feature, now for the 
components you need, and all your 

computer components, read on! 
We will try •nd tr•ck down 

ANY specf•I components you 
need for no extr• cost, ••• 

our SPECIAL OFFERS 

k:1!.:';~i\264·:::::::::::::::: ::·~:~ 
Eproms2764 ... ...... £8.21 

27128 .......... ........ ......... £15.00 
VATINCtUDED ",t[)()50pt>l,p 

Donldeley ,ordwbMyat#rrd,0,-mo,.,...-to : 

LI E MICRO PERIPffERALS . """'"- ""-
KennM LN Ulale, 

ThlilchMl.8enlsAG13•YE 

.. 



Tl99 /4a Excha nge (U K TI User 
Grou ) 
Computer Aided Product.ion 
Management Exhibit.ion 
COMDEX Sprin g 

Apple85 

April28 

April 30-May 2 

May6 -9 

May9·11 

Electron a nd BBC Micro Use r Show May 9-12 
Micro City SS May 14-16 
Hong Kong Comp Conf & Exhbn May 21 -24 

DEXPOSout h 
Compec Europe 
Nat Software & Comp Exhbn 

Business Compute r Show 
Computer Peripherals & 
Equipme nt Trade Exhbn 
COM PETA) 

May 26-29 
May 7-9 
May29-3 1 

Ju ne 4-6 

PCN DATELINES 
v .... 
Roya l Pav ilion , Brighton Clive Scally, 0273-503968 after7.30pm 

Wemb ley Conference Centre David Houchin, 01-579 94 11 

Atlanta, USA Interface Group, 300 First Avenue, Needham 
MA02194 USA 

Novatel Complex, Hammersmith , Pam ela Goodwin, 061--480 7863 
London 
New Horticultu ral Hall , London 
Bristol Exhib ition Complex 
Hong Kong 

New Orleans USA 
Brussels 
Bri sbane, AusLralia 

Earl s Court, London 
Kensington Exhbn Cent re, 
London 

Databa se Publ icat iona,061- 456 8383 
Argus Spec ia list Exhbns 04427- 73291 
Trend Exhbn, 1203 Wah Kwong Building , 60 
Hennessy Road, Hong Kong 
Reed Exhbns 01-643 8040 
CGP0!-5289256 
Riddell Exhbn PromoLions, Riddell House , 
1371141 Bu rnley StreeL, Richmond, Victoria 
3 121 Aus t ralia 
Reed Exhbns O l ·643 8040 
Network Even ta 0280-815226 

CDfTOllSiU: l,111.- Peter Worlock D..-fl.._. Dav1dGu e1t "'9dKtilNI tdltM' 1Aura1ne Tumer Ultor',....._. Karen luac fNtllm eclbr John Lett1ce5eftwlf9..._ 
~ nner .............. KennGarroch ........,.._ Stua rtCooke Art...., DaveAleunder 

~ ~~ ~,...-=- ~::~~ ......_._... t.uraCad e S--uKllttffl Phil BeMOn, M1ke8l ackman, Ja~ ui Edmiston, 
AndrewFl1nt,SarahMuacrave,TonyO'Re illy,,...._Ri charclGaffrey ~.,..... AndrealAurence~....--GillSteven1 .....,... 
...._ 53 Fnlh Street London WlA 2HG01..f39 4242 UNortal ....._ 62 <hforcl Strfft London WIA 2HG. 01--6366890~ ...,_. 62 Oxford Street 
London WIA 2HG 01-323 3211 ........... II, VNU Buaineu PublicatK>n1. Evelyn Houae, 62 Oxfonl Street London WIA 2HO©VNU 1983. No material may be 
re_pmduced in whole or in part without wnttenoon11ent from the copyright holders. Photollet byQuickaet, 1S4·18601d Street, London ECI . Printed byChue 
Web Off'&et, St Austell , Cornwall . Oi&t.ributed by Seymour Presa, 334 Brixton Ro&d, London SW9, 01-733 4444. Regittered 11t,t the POua newspaper 
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WINA 
PORSCHE924 

(or cash equivalent) 
see pack kK details 



commodore~ 

Price £7.50 


